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PAPERS  AND  DISCUSSIONS 


REPORT  OF  COMMITTEE  ON  GARBAGE  DISPOSAL  AND 
STREET  CLEANING. 


Robert  Hoffman,  Chairman,  Chief  Engineer  of  Department  of 
Public  Service,  Cleveland,  0. 


Since  the  last  priated  report  of  the  "Committee  on  Gar- 
bage Disposal  and  Street  Cleaning"  was  published  in  1911,  no 
great  changes  in  connection  with  these  two  snbjects,  so  far  as 
the  fundamental  methods  of  treatment  are  concerned,  have 
taken  place.  The  general  methods  and  processes  used  in  the 
disposal  of  garbage  are  the  same  as  at  the  time  of  the  1911 
report  and  no  radical  departnre  in  street  cleaning  systems  has 
occnrred  from  those  in  vogue  three  years  ago. 

Improvements  in  the  details  t>*  the  work,  in  the  organiza- 
tion of  the  departments  having  supervision,  and  in  the  appli- 
ances used,  have  of  course  been  made  from  time  to  time.  Of 
great  importance  is  the  apparently  greater  public  recognition 
of  the  necessity  of  efficiency  in  the  organization  and  adminis- 
tration of  departments  having  these  matters  in  charge. 

Every  progressive  city  makes  some  attempt  to  clean  ita 
streets  and  remove  its  garbage.  The  relative  importance  of 
these  activities  to  the  other  municipal  undertakings  varies 
greatly  among  the  various  cities  as  does  the  proportionate  ex- 
penditure for  such  purposes,  depending  largely  upon  the  physi- 
cal condition  of  the  city,  the  character  of  its  commercial  life, 
the  habits  of  its  people,  and  the  sanitary  necessity.  In  many 
cases,  however,  the  importance  of  these  matters  as  shown  in 
the  appropriation  for  such  purposes,  depends  largely  upon 
local   sentiment,   or  upon   what   can   be   conveniently  spared 
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from  needed  expenditures  for  other  matters  without  attempt- 
ing any  proper  classification  based  on  relative  importance. 

In  order  to  materially  assist  in  establishing  some  standard 
method  of  approaching  the  study  of  garbage  disposal  and 
street  cleaning,  a  comprehensive  report  seems  desirable.  To 
make  such  a  report  on  these  two  important  subjects  involves 
the  securing  and  tabulating  of  a  vast  amount  of  information 
from  which  certain  conclusions  might  be  deduced,  probably  of 
great  value  to  all  interested.  The  following  are  some  of  the 
subjects  which  should  be  investigated: 

Oaiibaqe  Disposal. 

1.  Arguments  for  and  against  the  various  methods  ol 
treatment,  such  as  reduction,  incineration  and  destruction  with 
heat  utilization. 

2.  Number  of  cities  utilizing  each,  and  conditions  which 
makes  the  system  successful  or  otherwise,  so  if  possible  to  de- 
termine whether  under  certain  conditions  some  special  method 
of  treatment  could  be  fixed  upon  as  a  standard  method. 

3.  The  obtaining  of  photographs,  plans  and  description  of 
good  examples  of  each  system. 

4.  Accurate  data  in  reference  to  cost  of  installation  and 
operation. 

5.  Recommendations  regarding  department  or  official 
under  whose  supervision  and  control  the  work  should  be  con- 
ducted. 

6.  Data  regarding  methods  and  cost  of  collection. 

Stheet  Cleaning. 

1.  Limitations  and  conditions  regarding  the  successful  use 
of  sweepers,  flushers,  block  system,  or  other  methods  or  appli- 
ances used  in  street  cleaning. 

2.  Cost  of  appliances  and  expense  of  each  method  referred 
to  some  well  defined  unit. 

3.  Photographs  and  descriptions  of  appliances  used  in 
street  cleaning. 

4.  Recommendations  regarding  the  department  or  ofBeial 
under  whose  supervision  the  work  should  be  conducted. 

5.  Amounts  appropriated  by  various  cities  for  street  clean- 
ing and  the  relative  importance  to  other  activities  as  expressed 
by  the  proportion  of  general  expense  appropriated  for  street 
cleaning. 
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6.  Preferred  form  of  department  organization  and  differ- 
ent fainda  of  work  whicli  should  be  inclnded  under  this  heading 
of  "Street  Cleaning." 

Several  of  the  technieal  periodicals  have  published  from 
time  to  time  much  of  the  information  herein  outlined  as  desir- 
able, and  several  of  the  larger  cities  have  on  their  own  account 
made  investigations  and  received  data  needed  to  determine 
these  matters  as  they  applied  locally.  There  appears  to  be, 
however,  no  general  comprehensive  report  published  treating 
these  two  important  subjects  of  street  cleaning  and  garbage 
disposal  in  the  manner  suggested  in  the  light  of  modem  usage. 
A  number  of  papers  have  been  prepared  and  read  before  the 
American  Society  of  Municipal  Improvements,  and  several  are 
to  be  read  at  this  convention,  all  of  which  contain  much  of 
value,  and  may  suffice  to  furnish  all  that  the  members  require 
in  this  particular. 

The  committee  has  not  undertaken  to  gather  information 
relative  to  the  foregoing  items  and  it  can  be  readily  appreci- 
ated that  to  do  so  at  all  elSFectually  would  involve  much  work 
and  expense.  The  query  arises,  in  case  it  is  thought  of  suf- 
ficient importance  to  the  association  to  have  sach  compre- 
hensive report  prepared,  whether  the  work  should  not  he  sub- 
divided by  reference  to  sub-committees. 
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By  Edward  D.  Veby,  Sanitary  Engineer,  17  Battery  Place, 
New  York  City. 

Mr.  Williston  Fish,  in  an  article  dpscribing  his  studies  of 
the  development  of  cities  in  his  transportation  investigations, 
states  that  there  is  an  analogy  between  the  evolution  of  cities 
and  that  of  animal  life.  Both  begin  without  circulatory  tubes 
and  gradually  develop  until  in  both  there  is  an  elaborate  sys- 
tem for  the  transportation  of  foods,  fuels  and  air.  The  devel- 
opment of  means  of  communication,  which  in  the  city  are 
called  streets,  marks  the  degree  of  progress  of  a  community 
and  at  the  present  time  attempts  to  raise  the  municipal  stand- 
ard find  their  fruition  in  the  intensive  studies  of  those  engaged 
in  the  work  of  city  planning. 

When  these  avenues  have  been  laid  out,  the  nest  step  is 
the  constmetion  of  a  form  of  surfacing  which  shall  be  the 
proper  one  to  withstand  the  wear  and  tear  of  trafBc.  Then 
comes  the  duty  of  the  street  cleaner  who  has  to  do  with  the 
removal  of  the  filth  resulting  from  trafiic  conditions  and  the 
offal  discarded  by  pedestrians. 

The  first  pavement  recorded  in  America,  according  to  TiU- 
aon,  was  discovered  by  a  farmer  who,  while  plowing  at  Pema- 
quod,  Maine,  in  1625,  found  the  point  of  his  plow-share  caught 
against  a  curb  of  a  buried  paved  street.  In  New  York  the 
first  pavement  was  laid  in  1676,  Boston  about  the  same  time, 
Philadelphia  in  1719,  Baltimore  1781,  and  Chicago  in  1855. 

It  is  a  matter  of  surprise  that  while  pavements  were  laid 
io  long  a  time  back,  effective  methods  of  cleaning  were  not 
considered  until  very  lately  and  only  just  now  have  serious 
studies  been  made  to  solve  the  problem  of  efBcient  and  eco- 
nomical street  cleaning  by   competent  men.     This  was  in  a 
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measiire  due  to  the  fact  that  but  recently  have  paving  experts 
eonsidered  the  cost  of  cleansing  to  be  an  item  to  be  considered 
in  tbe  cost  of  maintenance  of  pavements.  In  the  main,  how- 
ever, it  was  due  to  the  fact  that  the  cleansing  operation  was 
considered  to  be  an  elementary  proposition  and  therefore  not 
worthy  of  consideration  in  its  details  by  technical  men. 

The  work  of  street  cleaning  is  in  the  majority  of  cities  per- 
formed by  a  bureau  of  some  department  whose  other  activities 
are  considered  of  greater  importance  and  the  men  employed 
are  usually  tfaoae  who  would  otherwise  be  on  the  rolls  of  the 
poormaster  for  relief  because  they  have  attained  old  age  with- 
out having  laid  by  sufficient  means  for  their  support  and  find 
themselves  worthless  as  wage  earners. 

Up  until  1882  this  work  in  New  York  City  was  performed 
by  a  burean  of  the  Police  Department  and  in  that  year  there 
was  instituted  by  legislative  act,  a  department  for  the  specific 
work  of  street  cleaning  and  waste  disposal.  The  first  Commis- 
sioner, in  1889  after  seven  years  endeavor  to  put  the  work  on 
a  proper  basis,  reported  to  the  Mayor  that  he  found  his  task 
an  impossible  one  because  he  had  only  partial  control  of  street 
conditions  and  because  the  appropriating  bodies  were  uncon- 
vinced of  the  necessity  to  provide  sufficient  funds  for  the  insti- 
tution and  operation  of  adequate  systems  of  cleaning.  In  1895 
Col.  Oeorge  E.  Waring,  Jr.,  caused  considerable  merriment  by 
taking  the  job  of  Street  Cleaning  Commissioner  seriously  and 
in  attempting  to  apply  engineering  methods  to  the  solution  of 
the  problems  involved. 

Col.  Waring  *s  studies  were  incomplete  when  his  term  ex- 
pired, bat  he  had  arrived  at  the  conclusion  that  the  real 
problem  of  street  cleaning  was  the  removal  of  the  fine'  dust, 
the  removal  of  the  other  materials  being  without  comparative 
difficulty.  The  fact  is  that  the  streets  are  cleaner  today  than 
ever,  though  this  is  not  generally  believed,  but  the  fine  dust 
problem  has  become  more  prominent  in  that  tbe  low-bodied 
fast-moving  automobiles  are  raising  and  spreading  the  dust 
which  before  was  not  so  raised  and  spread  except  by  high 
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winds.  Formerly  ordinary  traffic  only  raised  and  spread  the 
dust  to  about  the  height  of  the  infant  in  the  persmbalator 
and  not  until  it  was  raised  and  blown  into  the  faces  of  grown- 
ups was  the  knowledge  of  the  continuous  existence  of  this 
menace  generally  recognized. 

In  almost  every  large  city  we  today  find  men  of  the  calibre 
of  Waring  who  are  giving  this  matter  of  street  cleaning  serious 
eons^ideration  and  who  are  applying  to  this  work  the  principles 
of  efficient  and  economical  performance  which  obtain  in  other 
lines  of  business  activity.  Unfortunately  the  efficiency  prin- 
ciple seems  to  be  to  get  more  work  done  for  less  money  ecmt 
rather  than  better  work  done  for  the  same  cost  with  later 
endeavor  to  reduce  the  cost.  The  bookkeeper  is  the  efficiency 
referee,  whereas  the  practical  operator  obaerving  practical  re- 
sults should  be. 

Then,  too,  the  systems  are  founded  on  hand  labor  with  ma- 
chine auxiliary.  In  city  development  large  street  areas  are 
being  added  annually  and  each  city  now  may  be  described  as 
"one  of  magnificent  distances"  with  the  result  that  systems 
most  change  to  meet  the  new  requirements  and  the  basis  of 
these  ahotild  be  machine  work  with  hand  labor  as  auxiliary. 

New  York  has  2,173  miles  of  paved  streets,  Chicago  1,899, 
Philadelphia  1,371,  and  the  other  large  cities  have  from  100 
to  500  miles.  As  under  average  conditions  a  man  can  clean 
but  about  one-half  mile  per  day,  even  could  he  perform  the 
work  with  thoroughness  the  cost  of  such  an  army  of  labor  for 
tiiis  work  would  be  prohibitive.  Machines  at  present  used  can 
do  from  two  to  four  miles  each  and  this  work  is  done  with  a 
good  degree  of  thoroness,  making  daily  work  on  the  same 
area  unnecessary,  and  economical  arrangement  of  mechanical 
plants  may  be  made  with  good  results.  The  man  then  merely 
polices  the  streets  as  a  litter  gatherer  and  can  cover  a  very 
eonaiderably  larger  route. 

Some  look  to  the  automobile  machine  to  increase  the  work- 
able area,  but  I  question  if  there  is  not  a  limit  of  speed  wherein 
effective  work  may  be  done.    The  benefit  to  be  derived  by  the 
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OM-  of  motor  vehicles  in  my  judgment  will  come  rather  from 
the  ability  to  adapt  better  mechanical  methods  to  the  opert- 
tion,  thereby  improving  the  quality  of  the  work,  rather  than 
increasing  the  amoimt  done  per  machine  unit. 

The  machine  broom  aa  today  operated  leaves  much  to  be 
desired,  purely,  I  think,  because  the  action  of  the  broom  is 
dependent  upon  the  speed  of  traction  whereas,  should  a  motor 
vehicle  be  substituted,  power  may  be  transmitted  to  the  axis 
of  the  broom  independent  of  the  tractive  power  of  the  machine, 
a  proper  rate  of  revolution  of  the  broom  may  be  found  and 
maintained  irrespective  of  the  speed  of  progrera  of,  the  ma- 
chine. At  present  if  you  find  a  particularly  filthy  spot  and 
endeavor  to  slow  up  to  give  it  more  careful  attention,  the  speed 
of  the  broom  lessens  and  the  effect  is  lost,  whereaa  were  the 
power  independent  the  result  would  be  that  required. 

A  mechanical  device  attached  to  the  sweeping  machine  to 
pick  up  the  stroke  of  sweepings  from  the  broom  and  empl^ 
into  a  receptacle  or  receptacles  would  avoid  a  considerable 
amount  of  extra  work  now  performed  because  the  materiaJa 
are  spread  by  th^  wind  or  tracked  by  vehicle  tires.  Such  ma- 
chines are  in  evolution  now  but  most  of  the  devices  are  com- 
plicated or  otherwise  ill  adapted  to  the  performance  of  this 
work. 

Flushing  machines  and  squeegees  are  now  constructed 
which  do  effective  work  but  their  adoption  has  been  greatly 
retarded  by  the  claims  that  the  water  has  an  adverae  effect 
upon  paving  materials.  Clifford  Richardson,  the  asphalt  ex- 
pert, in  his  work  on  "The  Modern  Asphalt  Pavement,"  says, 
"in  a  properly  constructed  pavement  no  important  deteriora- 
tion from  water  action  should  ensue  within  the  life  of  tiie 
pavement,  and,  aa  a  matter  of  fact,  in  the  author's  experience, 
tiie  deterioration  of  asphalt  surfaces  laid  under  his  aupervision 
has  in  the  last  ten  years  become  an  item  which  is  hardly  worth 
consideration,  where  the  form  of  construction  has  provided 
satisfactory  drainage."  As  to  the  ill  effects  of  water  on  the 
jointa  of  stone  and  block  pavemente,  tests  made  some  years  ago 


B  AMERICAN-  SOCIETY  OF  MISICIPAL  IMPBOVEMENTS 

in  Detroit  and  Cleveland  showed  that  such  action  was  not 
necessarily  adverse  where  good  construction  methods  had  been 
adopted.  My  judgment  is  that  the  paving  engineer  should  de- 
sign his  exposed  surfaces  to  resist  water  action  for  the  great 
benefit  to  be  derived  from  water  cleansing.  In  flushing  ma- 
chines there  is  a  distinct  advantage  in  having  an  attached 
pump  to  express  the  water  so  as  to  get  positive  action  con- 
tinuously and  on  all  the  water  which  the  storage  tank  may 
carry.  A  motor  flushing  machine  has  the  advantage  of  carry- 
ing larger  quantities  of  water  with  a  consequent  conservation 
of  the  time  now  lost  in  frequent  filling  of  small  tanks. 

The  machine  squeegee  or  rubber  scrubber  is  effective  on 
smooth  pavements  where  not  too  filthy,  but  the  present  method 
of  delivery  of  water  so  close  to  the  scrubber  renders  the  work 
imperfect  through  the  ineffective  action  of  the  water  on  the 
filth  before  the  scrubbing  action  is  applied.  This  may  be  reme- 
died by  preceding  the  squeege  machines  by  a  sprinkling  cart 
sufficiently  in  advance  to  give  the  water  action  full  effect.  And 
here  let  me  say  that  that  sprinkling  wagon  should  not  be  used, 
in  my  opinion,  except  as  an  adjunct  to  other -cleansing  devicea, 
as  by  itself  it  is  but  a  temporary  makeshift  and  ineffective  for 
good  result.  There  is  no  reason  for  the  filth  removed  by 
washing  machines  being  deposited  in  sewer  basins,  but  arrange- 
ments should  be  made  for  picking  up  the  materials  and  carting 
them  away  as  soon  as  they  become  sufficiently  dry. 

Dry  cleaning  machines  are  greatly  to  be  desired  and  good 
progress  is  being  made  in  the  development  of  such.  I  know 
of  two  types  of  vacuum  cleaners  which  are  doing  good  work 
and  need  but  little  to  make  them  practical  and  effective.  These 
of  course  should  be  designed  to  pick  up  and  place  in  recep- 
tacles tihe  filth  removed.  When  dry  cleaning  machine  work  is 
adopted  there  must  still  be  periodical  wet  cleaning  and  such  a 
combination  should  insure  the  best  results.  The  system  of 
cleansing  must  be  so  operated  as  not  to  interfere  with  the 
traffic  conditions  as  the  important  factor  of  street  use  is  for 
transportation.  For  this  reason,  in  congested  districts  the  ma- 
chine work  should  be  done  at  night. 
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Where  I  have  propceed  a  system  based  on  the  foregoing 
liueB,  it  has  been  said  that  such  a  system  applies  to  large  cities 
only,  while  I  feel  that  it  is  a  basis  upon  which  a  small  city  may 
start  and  develop  as  the  city's  needs  grow. 

My  proposition  then  is:  to  district  your  city  and  arrange 
for  periodic  machine  work  so  that  machine  units  may  be 
changed  from  one  district  to  the  other,  avoiding  unnecessary 
duplication  of  plant;  make  combinations  of  machine  cleaning 
adapted  to  different  reqiiirements ;  nse  dry  and  wet  methods 
alternately  as  necessity  demands;  have  patrolmen  work  as 
litter  gatherers  where  accumulations  develop  quickly  which  do 
not  necessitate  machine  work ;  in  congested  districts  or  parts 
of  districts  do  machine  work  at  night  and  patrol  work  in  the 
day  time;  do  not  employ  old  men  on  patrol,  put  them  on  park 
work  or  other  less  strenuous  duty ;  keep  cost  data  but  do  not 
regulate  your  work  by  that  but  by  real  efficiency;  count 
cleansing  necessities  as  items  to  be  considered  in  the  choice  of 
pavements  and  on  any  type  of  pavement  desi^  to  resist  action 
of  cleansing  devices;  and  give  serious  and  continuous  study  to 
the  needs  of  this  department  of  municipal  activity.  So  may 
cleanliness  be  attained  in  cit^  streets  and  health  and  comfort 
result. 

DISCUSSION. 

Mr,  Osborn:  Relative  to  preventing  the  material  from 
going  into  the  catchbasin,  is  it  your  opinion  that  it  can  be  done 
where  water  is  used  in  eleaningT 

Mb.  Very  :  Yes.  You  can  control  tbe  force  of  the  water  so 
as  to  leave  a  window  along  the  gutter,  and  you  can  put  a  port- 
able screen  in  the  basin  inlet  while  you  are  doing  the  work,  that 
will  catch  all  the  material  that  is  eoarse  enough  to  do  damage. 
That  screen  you  can  fold  up  and  carry  about.  And  as  that 
fills  up,  the  operator  can  throw  the  stuff  back  into  the  regular 
windrow.  If  you  do  it  at  night,  and  will  wait  for  an  hour  or 
so  of  aun,  the  material  will  be  dry  so  that  you  can  take  it  up 
without  leaving  a  bit. 
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Mr.  Osbobn:  You  think  it  more  economical  to  remove  it 
that  way  than  from  the  catehbaBinI 

Me,  Very:  Yes.  The  objection  to  letting  it  go  into  the 
catchbasin  is  the  cost.  Catchbaain  material  costs  $1.50  a  cubic 
yard,  and  the  shoveling  up  of  that  windrow  would  cost  but 
little. 

Mr.  Hanson,  of  Champaign,  III. :  Has  any  thought  been 
given  to  special  designs  of  catchbasins  to  facilitate  cleaning, 
where  wet  cleaning  of  streets  is  employed? 

Mr.  Very:  Not  to  my  knowledge,  t  have  always  felt  it 
wasn't  necessary  to  ask  for  a  special  design,  because  if  you 
get  a  mechanical  sweeper,  you  can  take  the  stuff  up  very 
cheaply.  There  is  no  reason  why  this  material  should  go  in, 
except  the  little  floating  stuff  which  doesn't  amount  to  any- 
thing. More  material  is  put  in  the  catchbasin  by  sweepers 
than  by  any  machine  used,  because  it  is  easier. 

Mr.  Hallock  :  Do  you  know  of  any  instance  where  a  tem- 
porary dam  has  been  used  in  front  of  the  entrance  to  the  catch- 
baain, such  as  a  large  rope ! 

Mr.  Very:  No,  I  do  not  think  that  is  necessary,  because 
the  material  should  not  arrive  at  the  sewer. 

Mr.  Hallock  :    But  as  a  matter  of  fact,  it  does. 

Mh.  Very:  That  is  a  question  of  supervision.  Let  your 
driver  drive  a  distance  from  the  curb  he  is  shooting  at,  and  the 
power  of  the  stream  will  die  a  certain  distance  from  it.  That 
ia  the  edge  of  your  windrow,  and  there  is  no  power  pushing 
back  toward  the  basin.  The  stream  should  be  more  to  the  curb 
than  forward. 

Mb.  Hallock  :    That  is  all  right  in  theory. 

Mr.  Very  :    I  have  seen  it  work  out  in  practice,  in  St.  Louis. 


NOTE  ON  CLEANING  AND  MAINTENANCE  OP  PAVE- 
MENTS WITHOUT  SPRINKLING. 


By  Wam«e  p.  Slade,  Commissioner  of  Pvblic  Works,  Providence, 
Shod*  I^nd. 


Tile  fact  that  bitnmiBoas  pavements  laid  in  the  City  of 
Providence  are  not  sprinkled  with  water  is  a  Bnbjeet  that  has 
occasioned  frequent  comments  on  the  part  of  visitors  to  this 
city  who  are  interested  in  the  maintenance  and  cleaning  of 
such  pavementa. 

I  will  say  briefly  that  we  are  convinced  that'  bitui^noas 
pavement  maintained  in  good  repair  can  be  kept  in  a  condi- 
tion more  satisfactory  to  all  classes  that  travel  the  streets,  both 
afoot  and  in  vehicles,  without,  rather  than  with,  using  water 
for  sprinkling. 

We  keep  them  clean  by  the  patrol  system,  and  reasonably 
free  from  dust.  We  believe  that  the  use  of  water  has  an  in- 
jurious effect  upon  the  durability  of  the  pavement.  It  empha- 
sizes every  slight  depression  and  gathers  and  retains  the  fine 
particles  that  collect  on  a  street,  creating  an  unsightly  appear- 
ance and  a  muddy,  slippery  condition.  This  results  in  the 
skidding  of  automobiles  and  a  vast  increase  in  the  number  of 
accidents. 

By  keeping  the  pavements  free  from  water  we  escape  an- 
other prolific  source  of  complaint.  Upon  the  best  of  pavements 
there  will  be  depressions  sufScient  to  retain  a  thin  sheet  of 
water.  The  rubber  tires  of  the  swiftly-moving  auto,  and  especi- 
ally the  auto  truck,  will  act  as  a  syringe  and  force  the  muddy 
water  in  a  small  stream  upon  the  clothing  of  any  one  passing 
along  the  sidewalk,  and  even  across  the  sidewalk,  covering 
windows  and  buildings  with  muddy  spots. 

That  more  might  be  learned  upon  the  action  of  water  as 
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affecting  the  durability  of  bitaminous  paTements,  it  would  be 
instruetiTe  to  bring  out  the  results  of  laboratory  tests,  and  a 
comparison  of  the  condition  of  streets  laid  about  the  same 
time,  where  water  was  used  and  where  not.  The  whole  qnes- 
tion  is  a  subject  worthy  of  the  earnest  consideration  of  all 
ofBeers  that  have  charge  of  the  maintenance  of  bituminous 
paTementa. 


DISCTTSSIOIf  BY  GEOEGE  C.  WARREN,  BOSTON,  MASS. 

Commissioner  Slade  has  presented  one  of  the  shortest  and 
what  to  my  mind,  is  one  of  the  most  important,  comprehensive 
and  usefol  papers  which  this  convention  has  received  in  many 
years. 

Prom  seven  years'  practical  trial  the  City  of  Providence  has 
practically  proved  what  I  believe  to  be  a  fact,  that  street 
sprinkling,  as  it  is  quite  generally  practiced,  is  worse  than  a 
nseless  expense.  In  fact,  I  believe  it  to  be  a  relic  handed  down 
from  past  generations  and  conditions.  Providence,  a  city  hav- 
ing a  population  of  nearly,  if  not  fully  200,000,  has  all  kinds 
of  street  pavements  and  scarcely  any  city  in  the  country  baa 
them  in  as  uniformly  good  cleanly  condition.  Commissioner 
Slade  tells  us  that  this  has  been  accomplished  absolutely  with-  _ 
out  sprinkling  for  seven  years  on  all  kinds  of  pavement,  escept 
that  water-bound  macadam  is  occasionally  sprinkled  with  oil 
or  oil  emulsion.  That  is  an  object  lesson  which  other  munici- 
palities will  do  well  to  emulate. 

Fifteen  years  ago,  when  most  of  our  street  surfaces  were 
macadam  and  dirt,  and  the  comparatively  few  modem  pave- 
ment snrfacea  were  intercepted  by  macadam  and  dirt  roads, 
and  traffic  entirely  horse  drawn,  the  sprinkling  of  pavements 
to  keep  down  the  dirt  was  essential.  Since  then  there  has  been  a 
rapid  evolution  until  now  much  the  greater  pereentime  of  traf- 
fic is  motor  drawn  and  with  rubber  tires,  which  make  no  dirt. 
The  great  majority  of  the  pavement  surfaces  of  our  city  streets 
now  consist  of  some  fo^n  of  modem,  nearly  waterproof  pav«- 
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ment.  And  still  we  follow  the  old  aotiquated  custom  of  keep- 
ing the  little  dirt  wet  down  with  street  sprinklers,  providing 
mnddy,  nasty  surface  which  canoot  be  thoroughly  cleaned  and 
necessitates  more  sprinkling  and  more  mud  until  the  gutters 
become  receptacles  of  mud  and  if  the  pavement  surface  ever 
gets  dry,  the  hue  and  cry  goes  up,  "Whtro  is  the  sprinkling 
cart!" 

We  not  only  have  the  benefit  of  the  seven  years'  experience 
of  Providence  but  we  have  our  country  roads  for  an  object 
lesson.  Last  week  I  took  a  250  mile  automobile  ride  over  the 
bituminous  surfaced  country  roads  of  Massachusetts,  which 
have  never  been  sprinkled  and  most  of  them  never  cleaned. 
There  had  been  no  rain  for  at  least  three  weeks  and  I  did  not 
find  a  dirty  road  on  the  entire  trip.  A  week  before  I  had  a 
similar  experience  over  one  hundred  miles  of  bituminous  road 
surface  in  Connecticnt.  This,  notwithstaniling  that  the  country 
road  surface  is  generally  only  16  feet  wide,  with  a  similar 
width  of  dirt  "  shoulders "  on  either  side,  while  our  city  streets 
are  paved  with  a  naturally  clean  surface  from  curb  to  curb. 
Why  is  thist  It  is  simply  becauEe,  without  wetting  down  the 
dirt  as  fast  as  it  forms  and  thus  causing  it  to  accumulate,  as 
soon  as  an  imperceptible  dirt  particle  forms  on  the  road  sur- 
face it  is  picked  up  by  the  natural  wind  and  rapidly  moving 
antomohile  and  thrown  aside  and  in  such  small  quantities  that 
it  is  imperceptible  and  unnoticed  and  therefore  does  no  harm. 

Another  important  point  is  that  if  bituminous  pavement 
surfaces  are  dry  and  clean  the  oil  which  drops  from  automo- 
biles is  quickly  spread  by  auto  tires  to  an  extremely  thin  sheet 
which  not  only  preserves  the  pavement  surface  but  the  slight 
amount  of  oil  takes  up  the  fine  duet  and  materially  helps  to 
prevent  the  pavement  surface  from  ever  becoming  dusty.  If 
the  pavement  surface  is  wet  these  valuable  effects  of  the  slight 
dropping  of  oil  from  automobiles  is  entirely  lost. 

Of  course  in  the  case  of  city  streets  it  is  necessary,  as 
Providence  has  done,  to  inaugurate  a  daily  patrol  system  of 
street  cleaning  to  pick  up  the  hnrse-droppiufrs  before  they  can 
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become  eonv'erted  into  dust,  and  to  work  around  the  intersea* 
tions  of  nnpaved  streets,  if  any.  Some  one  or  more  of  ths 
systems  of  pneumatic  cleaning  machines,  now  in  the  process  of 
development,  will  surely  soon  be  a  practical  success,  bnt  until 
then  street  washing  at  night  is  necessary  under  some  condi- 
tions but  not  generally  so.  I  believe  that  sacb  a  system  of 
dry  cleaning  by  hand  patrol  is  less  costly  than  the  antiquated 
street  sprinkling,  supplemented  by  the  street  sweeper  trying 
to  do  the  impossible — thoroughly  pick  up  the  accumulation  of 
mud.  Even  if  dry  cleaning  were  not  cheaper  its  greater  effici- 
ency in  keeping  street  surfaces  in  better  condition  for  nse  by 
automobiles,  horse  and  foot  passengers,  merits  its  adoption,  to 
say  nothing  of  the  far  greater  durability  of  all  forms  of  street 
pavement  surfaces  when  dry  than  when  wet.  It  is  generally 
conceded  that  water  is  the  worst  enemy  of  pavement  surfaces. 
"When  the  water  is  applied  in  the  form  of  wetting  down  an 
accumulation  of  dirt  Objected  to  steel  tire  traffic,  we  have  the 
condition  which  from  all  ages  has  been  known  to  wear  the 
hardest  steel  and  is  therefore  used  in  the  grindstone  and  for 
sawing  stone,  to-wit :  the  application  of  mud  under  a  grinding 
process. 

While  some  forms  of  pavement  are  doubtless  more  affected 
by  water  and  mud  than  others  it  injuriously  affects  all  classes 
of  pavement,  and  I  will  not  except  atone,  even  granite  blocks, 
the  wearing  of  which  to  a  "turtle  back"  surface  I  believe  to  be 
primarily  due  to  slight  absorption  of  water, 

I  believe  that  repairs  required  to  all  classes  of  pavement 
are  more  generally  the  result  of  wetting  down  the  dirt,  leav- 
ing the  surface  in  a  continually  more  or  less  muddy  condition 
than  by  the  traffic,  or  rather  what  would  be  the  traffic  under 
dry,  cleanly  conditions.  A  city  or  street  in  or  on  which  sprink- 
ling or  other  method  of  continual  wetting  of  the  pavement 
surface  has  not  been  practiced  is  almost  universally  one  where 
the  pavements  are  the  best  of  their  kind,  no  matter  what  form 
of  pavement  construction  is  used. 

Washington,  D.  C,  has  the  enviable  reputation  of  having 
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the  most  durable  pavements  of  all  kiods.  For  many  years  the 
ByBtem  of  cleaning  in  Washington  has  been  band  patrol  with- 
OQt  aprinkltng,  except  a  very  light  sprinkling — ^just  enough  to 
lay  the  dust  but  never  to  convert  into  mad — immediately  in 
advance  of  the  night  sweeping. 

Fifth  avenue.  New  York,  is  always  dry,  except  during 
rains,  and  we  find  one  of  the  most  durable  asphalt  pavements 
in  the  world.  Fifth  avenue  provides  an  excellent  single  ex- 
ample of  the  lack  of  the  necessity  of  sprinkling  any  street 
however  much  traffic  it  carries.  The  traffic  on  this  avenue  is 
ao  concentrated  that  it  would  be  impracticable  to  run  sprink- 
ling wagons  over  it  even  if  the  city  desired  to  do  so  and  yet 
the  pavement  is  always  clean  and  never  dust?. 

A  simple  object  lesson  is  the  fact  that  when  contrary  to  a 
practice  of  keeping  pavement  surfaces  continually  wet  down 
by  sprinkling  wagons,  a  portion  of  the  surface  has  become  dry 
for  a  time  it  ia  found  to  be  clean  while  the  still  wet  portions 
of  the  surface  are  still  covered  with  a  nasty,  slimy,  slip-  - 
pery  mud. 

The  asphalt  pavement  on  Alexander  street,  Rochester,  in 
the  laying  of  which  I  was  plant  foreman,  in  1884  and  1885,  ia 
still  in  existence  and  has  a  reeord  for  low  cost  of  repairs, 
which  has  been  repeatedly  referred  to  in  reports  of  this  asso- 
ciation, has  until  quite  recently  been  free  from  street  sprink- 
ling. I  was  in  Rochester  about  ten  days  ago  and  found  the 
sprinkling  cart  had  gotten  in  its  work  on  Alexander  street  and 
it  is  now  rapidly  deteriorating.  Butger  street,  Utica,  laid  in 
1886,  has  been  through  a  similar  experience  of  no  sprinkling. 
Michigan  boulevard,  Chicago,  from  Jackson  Boulevard  to 
Tenth  street,  paved  partly  with  creosoted  wood  blocks  and 
partly  with  asphalt,  was  always  in  dry  condition  and  carried 
a  very  heavy  traffic  for  ten  years  and  was  in  good  condition, 
when  about  four  years  ago  it  was  removed  on  account  of 
widening  the  street,  necessitated  by  the  great  increase  in  vol- 
ume of  tra^c. 

The  bituminous  pavement  on  Michigan  avenue,  Chicago,  is 
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now  nearly  five  (5)  miles  long.  By  actual  count  on  July  26, 
1912,  it  then  carried  a  daily  traffic  of  11,425  vehicles  which  has 
probably  now  increased  to  at  least  14,000  vehicles  per  day. 
The  pavement  surface  is  always  clean  and  never  cleaned  or 
sprinkled  other  than  patrol  cleaning  except  as  to  narrow 
strips,  about  four  feet  wide,  which  are  sprinkled  and  hand 
broomed  at  night  to  remove  the  slight  dirt  which  naturally 
coUecta  near  the  curb.  Other  boulevards  in  Chicago  are  simi- 
larly treated  and  confirm  what  is  said  above  regarding  New 
York  City  and  further  confirm  the  experience  of  Providence 
and  the  statement  made  above  that  a  modem  pavement  sur- 
face requires  little  cleaning  and  will  always  be  clean  if  it  is 
only  kept  dry  and  hand  patrolled  through  the  day, 

I  hope  the  day  is  not  far  distant  when  our  cities  generally 
will  adopt  a  modern  system  of  street  cleaning  without  sprink- 
ling, following  the  recent  revolution  from  dirt  streets  to  mod- 
em pavements  and  from  horse  drawn  to  motor  traffic.  Provi- 
dence has  led  the  way.    Other  cities  will  do  well  to  follow. 

The  cleaning  eflfect  of  automobiles  above  referred  to  is 
doubtless  accounted  for  by  the  combination  of  speed  of  the 
automobile  and  the  current  of  air  thrown  on  the  pavement  sur- 
face by  the  engine  exhaust.  Consequently  in  connection  with 
a  system  of  hand  patrol  a  street  pavement  surface  in  reason- 
ably smooth  condition  never  gets  dirty,  or  at  worst  never  gets 
BO  dirty  that  it  cannot  be  cleaned  at  night  without  sprinkling 
during  the  day. 


COSTS  OP  COLLECTING,  HAULING,  TRANSFERRING 
AND  TRANSPORTING  REFUSE  MATERIALS. 


By  Sauuel  A.  Grbblbt,  Winnetka.  III. 


A  very  important  element  in  the  collection,  haul,  transfer 
and  tranaportation  of  refuse  materials  ia  the  cost.  Many  local 
factors  enter  into  the  cost  element,  and  unless  these  are  con- 
sidered and  understood,  the  cost  data  are  misleading.  Standard 
forma  for  recording  cost  data  of  refuse  collection  are  not  used 
extensively,  so  that  the  data  presented  should  not  be  taken 
without  qualification.  In  all  cases,  reference  should  be  made — 
if  possible — to  the  original  source  of  the  information.  Methods 
of  analyzing  the  coat  of  various  parts  of  the  service  are  given, 
followed  by  actual  cost  data. 

ELsUBNTa  OF  Cost. 

The  elements  of  the  cost  of  each  part  of  the  collection  . 
service  can  be  segregated  and  studied  advantageously  by  the 
following  method.  The  unit  quantities  used  in  the  computa- 
tions were  assnmed  for  certain  local  conditions  and  will  not 
necessarily  apply  everywhere.  They  are  presented  here  to 
iUnstrate  the  method  of  analysis. 

Loading — The  cost  of  loading  will  vary  with  the  character 
of  the  material,  the  district  served,  the  season  of  the  year,  the 
unit  cost  for  labor  in  each  locality  and  other  local  conditions. 
The  method  for  loading  garbage  follows : 

»— Number  of  pec^le  per  house  or  per  collection  made 10 

b— Number  of  minutes  required  to  make  one  collection  or  to  give 

service  to  ten  people 1 

0 — Interval  in  days  between  collections 2 

d — Capacity  of  garbage  wagons  in  tons 2 

e — Quanti^  of  garbage  produced  in  tons  per  1,000  population  per 

day  0.273 
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f — Quantity  of  garbage  after  two  days'  interval  between  collec- 
tions, tona  per  1,000  population  per  day 0.54S 

g— To  make  collections  from  1,000  people  requires  100  collectioni, 
taking  100  minutes  time. 

b — Time  in  minutes  required  to  load  a  wagon  with  two  tons 
of    garbage    in    accordance    with    the    date    above    equals 

olrex  ™ «"■ 

i — The  time  required  for  loading  is  thus  6.1  hours.  If  the  cost  of 
the  team,  wagon  and  collector  be  taken  at  75  cents  per  hour, 
the  cost  for  loading  one  two-ton  wagon  will  be  f4JT,  and 
the  cost  per  ton  for  loading  garbage  ($2.28) 2^ 

The  analysis  can  be  applied  to  the  loading  of  ashes,  mb- 
biah,  mixed  refuse  or  any  refuse  material,  if  the  proper  tinit 
(juantities  and  basic  data  be  first  determined.  The  cost  per 
ton  for  loading  other  refuse  materials  in  aceordance  with  as- 
snmed  data  will  be  as  follows : 

Cost  of  Load- 
Materials,  ing  Per  Ton 

Ashes  $0,415 

Rubbish   2.62 

Mixed  refuse 0.56 

Motor  Trucks — The  cost  of  loading  a  motor  truck  can  be 
studied  in  a  similar  way.  The  cost  of  operation  will  be  greater 
per  hoar  and  the  rate  of  loading  will  have  to  be  increased 
proportionately  to  make  the  cost  comparable  with  loading  a 
team  drawn  wagon.  The  cost  of  haul  by  motor  truck  will 
be  leas. 

The  use  of  motor  tracks  in  refuse  collection  service  will 
increase.  A  relatiTely  high  loading  cost  can  be  reduced  by 
limiting  the  motor  truck  to  transportation  after  the  loading  of 
the  wagons  by  the  so-called  traction  and  trailer  system  now 
being  tried  on  a  large  scale  in  New  York  City  and  used  in 
quite  a  number  of  European  cities. 

Hmding — The  refuse  material  loaded  in  the  collection 
wagon  must  be  hauled  to  the  transfer  station  or  place  for  final 
disposal.  This  will  be  done  by  horse  drawn  vehicle  or  by 
motor.    The  length  of  haul  will  be  from  the  point  of  last  col- 
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lection  to  the  place  of  fiiuit  delivery.    This  distaace  or  haul 
mnst  be  covered  twice  for  each  complete  load. 

The  cost  of  haul  will  depend  on  the  rate  of  travel,  the 
weight  of  the  load  and  the  cost  of  the  team  and  the  driver,  or 
motor  and  mechanic.  The  cost  of  team  haul  may  be  analyzed 
as  followa: 

ASSDMZD : 

Ratf  of  travel 3.0    miles  per  hour 

Cost  of  outfit $0.75  "       " 

Cost  per  mile  travel 0.25  "       " 

Cost  per  mile  haul 0.60  "       " 

Cost  per  ton— mile  haul  with  a  two-ton  load 0.25 

The  cost  of  haul  by  gasoline  or  motor  truck  may  be  analyzed 
aa  follows: 

ASSUHKI: 

Rate  of  travel 6.0    miles  per  hour 

Cost  of  outfit $2.40  "       " 

Cost  per  mile  travel 0.40  "       " 

Cost  per  mile  haul 0.80  "      " 

Cott  per  ton-^nile  haul  with  a  five-ton  load 0.18  "       " 

The  rate  of  travel  will  vary  coneiderably  from  different 
sections  of  a  large  city,  being  slower  through  streets  congested 
with  a  large  volame  of  traffic.  In  such  districts,  collection 
work  sbonld  be  done  at  night  or  during  the  early  morning 
honrs. 

Transfer  Stationt — The  operation  of  transfer  stations  should 
also  be  considered  as  a  part  of  the  cost  of  transporta- 
tion. A  transfer  statidb  to  handle  600  cubic  yards  a  day  or 
375  tons  may  cost,  depending  upon  type  of  building  and  local 
conditions,  about  $50,000.00,  including  land  in  a  fairly  well- 
built  up  section. 

The  annual  cost  of  operation  may  be  estimated  as  follows : 

Interest  at  5  per  cent $9,500,00 

Depredation  of  plant 1,350.00 

Labot^ 

1  Foreman    1,200.00 

4  Laborer*    3.600.00 

Repairs  and  snppliea 2,500.00 

Total .(10,800.00 

This  is  equivalent  to  a  cost  of  9.4  teats  per  ton. 
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The  cost  of  transportation  of  refuse  from  the  transfer  sta- 
tion to  the  place  of  final  disposal  depends  upon  the  method 
used.    The  cost  for  several  methods  is  discussed  helow. 

Trolley  Transportation — Assume  a  typical  transfer  station 
receiving  600  yards  of  refuse  material  per  day.  Assume  trains 
to  he  made  up  of  one  motor  car  which  carries  no  load  and  two 
trailers.  Assume  each  trailer  to  have  a  capacity  of  25  cubic 
yards.  To  move  600  cubic  yards,  24  trailer  loads  are  required. 
If  the  place  of  disposal  be  so  located  that  each  train  can  make 
two  trips  a  day,  six  trains  vrill  be  required.  Assnme  that  three 
motors  can  handle  the  six  trains.  The  daily  cost  of  operation 
vrill  then  be : 

Motor  cost,  three  at $25.00=$75.00  per  day 

Trailers,  twelve  at 6.00=72.00    °     " 

Total $U7.00 

If  the  600  cubic  yards  of  refuse  weighs  375  tons,  the  cost 
of  trolley  transportation  will  he  40  cents  per  ton. 

Barge  Transportation — A  good  serviceable  tug  will  cost 
about  $30,000.00  and  deck  scows  about  $7,000.00  apiece.  The 
annual  cost  of  operating  a  fleet  may  he  as  follows: 

Aimiia]  cost  of  tug- 
Interest  at  S  per  cent $1,600.00 

Depreciation  on  15-;ear  life 1389-00 

Labor- 
Captain  $2,100.00 

Engineer   1,800.00 

Flreinan    1,000.00 

Deckhands  1,800.00 

6.700.00 

Repairs  S.SOO.OO 

Fiiel  8,600.00 

Stiivlies    1,000.00 

Insurance  200.00 

Total $1«.78».00 
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Aanoal  cost  of  ba^e — 

Interest  at  5  per  cent $360.00 

Depreciation    324.00 

Deckhands  1,800.00 

$2,474.00 
Assume  that  1  tug  serves  4  barges $9,896.00 

Total  annual  cost  of  fleet $26,685.00 

If  each  barge  makes  one  trip  per  day,  carrying  100  tons  of 
refuse,  the  cost  per  ton  amounts  to  22  cents. 

In  like  maimer  the  elements  of  cost  can  be  determined  for 
Other  methods  of- transportation. 

Steam  RaHroad  Transportation— The  cost  of  transportation 
by  fiteam  raitrosda  depends  principalty  upon  the  switching 
charge.  These  will  range  from  $5.00  to  $15.00  per  car.  A  car 
wilt  hold  about  40  tons  of  garbage,  so  that  the  switching 
charge  will  average  about  20  cents  per  ton. 

Available  Collections  Cosl- — Actual  coat  data  should  be 
studied  to  check  the  costs  estimated  above,  but  these  are  not 
available  for  a  large  number  of  cities.  The  costs  for  collection 
service  are  generally  recorded  to  include  both  loading  and 
hauling  in  one  figure,  while  costs  of  transportation  are  fre- 
quently given  separately.  The  cost  data  for  some  cities  in 
which  the  itemized  cost  of  collection  is  available  have  been 
nunmarized  in  the  following  table : 


AMERICAN  SOCIETY  OP  MUNICIPAL  IMPROVEMENTS 


t^t:t:t:t:t:t:c    ttrc    tc 


u 


<u<<<<<<<;    <«    « 


■)ia«0 


^SiiilS 


SSSS"SS"E"S    S"" 


II 

Si 
"IT 


iili«l^lisl-liliil| 


COST  OF  REFUSE  OOLLBOTION  33 

Chicago  Data — Jacobs  &  Senfield  have  made  a  careful 
analyaiB  of  the  cost  of  coUecting  garbage,  and  ashes,  and  rub* 
biah  in  Chicago.  This  data  is  compiled  in  excellent  detail  and 
accuracy.  The  average  costs  for  the  five  years — 1908  to  1912 — 
are  given  below: 
Table — Atsbaoe  Cost  of  Refuse  CotLBCTiow,  Chioaoo,  III. 
(Loading  and  Hauling.) 

Cost  Per  Ton  0>«t  Per  Cu.  Yd. 

Yur.  of  Garbage.  Aahes  and  Rubbish. 

1908 $3.78  ?0.56 

1909 3.76  0.87 

1910 3.43  059 

1911 3.19  0.6S 

1912 3.20  0.6O 

If  ashes  and  rabbish  together  weigh  1,000  pounds  per  cubic 
yard,  the  cost  of  collection  per  ton  amounts  to  $1.20. 
IlfPBOVZD  Methods  fob  Recording  Cost  Data. 

The  value  of  unit  cost  data  for  loading,  hauling,  transfer* 
ring  and  transporting  refuse  materials  should  be  realized  by 
city  officials.  Accurate  records  should  be  kept  and  published 
in  similar  forms  in  different  cities,  so  that  comparisons  can  be 
made  and  a  check  secured  on  the  efficiency  of  the  local  work. 
The  total  costs  should  be  divided  and  recorded  in  accordance 
with  the  details  discussed  to  show  the  coat  of  each  element  of 
the  work. 


HIGH  TEMPERATURE  INCINERATING  PLANT  AT 
SAVANNAH,  GA. 


By  E.  R.  CoNANT^  City  Engineer. 


Befase  disposal  by  the  incineration  eystem  has  been 
adopted  in  a  number  of  American  cities.  It  is  possible,  how- 
ever, that  some  of  you  have  not  been  called  upon  to  make  a 
special  study  of  refuse  disposal  by  the  above  method,  and  be- 
fore describing  the  plant  at  Savannah  it  may  be  of  jnterest  to 
you  for  me  to  briefly  refer  to  this  method  of  refuse  disposal 
and  to  particularly  give  the  meaning  of  the  term  High  Tem* 
perature  Incinerator. 

The  earlier  plante  for  destroying  refuse  by  fire  were  low 
temperature  plants,  and  these  plants  were  very  crude.  The 
earliest  plant,  of  which  there  is  record,  was  constructed  in 
1860,  in  London.  They  were  not  adopted  to  any  extent  until 
1876,  and  between  that  year  and  1885  many  improvements 
were  made,  but  in  all  cases  the  plants  required  secondary 
fume  or  Are  boxes  to  famish  ausiliary  heat  to  destroy  the 
gases  coming  from  the  burning  refuse.  The  refuse  was  burned 
at  a.  comparatively  low  temperature  on  specially  designed 
grates  and  the  heat  was  insufficient  to  evaporate  water  and 
raise  steam  in  boilers  so  that  power  could  not  be  developed 
and  used  to  give  force  draft.  The  result  was  that  more  or  less 
unconaumed  smoke  and  odor  passed  from  the  stack.  The 
earliest  installation  in  the  United  States  of  low  temperature 
plants,  of  any  importance,  was  in  1886,  and  these  plants  were 
generally  termed  crematories ;  however,  this  term  was  errone- 
ously used,  for  strictly  speaking  the  word  implies  the  burning 
of  garbage  at  high  temperatures. 

Little  by  little  improvements  were  made  until  the  low 
temperature  plants  merged  into  high  temperature  or  incinerat- 
ing plants.  With  the  high  temperature  incinerators  the  refun 
consisting  of  garbage,  rubbish,  street  sweepings,  paper,  etc.,  is 
generally  "emptied  together  into  a  storage  hopper  and  is  then  . 


THE  SAVANNAH  INCINERATOR 


25 


taken  from  the  pit  to  the  furnaces.  The  dry  material  is  inter- 
mixed with  the  wet  and  the  mixture  placed  on  the  grates  has 
in  same  sufScient  fuel  for  the  combustion  of  the  total  mass, 
force  draft  being  used  to  aid  the  combustion  and  giving  a  high 
temperature.  The  gases  from  the  furnace  enter  a  combustion 
chamber,  where  the  temperature  ranges  from  1,500  to  2,500 
degrees  F.     No  auxiliary  grates  such  as  are  used  in  low  tem- 
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The  Savannah  Destructor     Steam  p  pe  in  r  ght  foregro  nd  leading  from 
destructor  to  pumping  slat  on 
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peratnre  plants  are  necessary.  No  stench  fires  are  needed  to 
kill  the  odors.  The  ash  from  the  refuse  is  lar^Iy  fused  on  the 
grates  into  a  vitrified  elinker,  which  is  free  from  organic  or 
germ  life.  The  installation  of  high  temperature  destructors 
in  America,  of  which  there  have  been  aboat  twenty-five  instal- 
lations since  1906,  has  brought  up  the  problem  of  what  to  do 
with  the  large  amount  of  waste  heat  that  is  derived  from  the 
incineration  of  the  refuse.  In  most  cases  the  difficulty  of  find- 
ing a  way  to  utilize  this  heat  has  resulted  in  a  continual  waste 
of  the  by-product  steam  generated  in  boilers  heated  by  the  hot 
air  coming  from  the  combustion  chamber. 

The  plant  at  Savannah  is  unique,  in  that  all  of  the  steam 
generate,d  by  the  heat  from  the  furnaces  is  used  commercially, 
and  perhaps  it  is  the  only  plant  so  far  constructed  in  the  States 
that  uses  the  by-prodnet  steam  to  its  full  extent,  withont  use 
of  auxiliary  fuel.  The  design  for  the  eonstruction  of  high 
temperature  destmctors  or  incinerators  requires  careful 
thought  and  study,  due  largely  to  the  fact  that  the  nature  of 
the  refuse  varies  so  greatly  in  different  cities,  and  farther  the 
refuse  collected  varies  at  different  seasons  of  the  year  in  the 
same  city.  In  a  southern  city  during  the  winter  the  refuse 
collected  is  to  a  large  percentage  dry  combustible  material 
with  a  moderate  amount  of  ash.  For  a  portion  of  the  summer 
the  amount  of  garbage  collected  increases  during  the  melon 
and  vegetable  season  and  this  type  of  extra  garbage  contains 
a  great  amount  of  moisture. 

Savannah's  population  within  the  corporate  limits  of  the 
city  is  about  80,000,  of  which  40  per  cent,  is  colored  and  60 
per  cent,  white  and  it  may  be  classed  as  a  residential  city. 
The  city  has  about  48  miles  of  paved  streets  and  lanes.  The 
city  is  laid  regularly  and  has  a  complete  system  of  lanes,  so 
that  deliveries  and  collections  to  households  can  be  made  in 
same.  The  area  of  the  city  within  the  corporate  limits  is 
approximately  seven  miles,  and  the  area  of  the  thickly  popu- 
lated section  is  about  half  this  area.  Savannah  being  a  sonth- 
em  city  it  might  be  expected  that  the  people  would  use  fresh 
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▼eatables  almost  entirely,  but  to  my  surprise,  it  is  fooad  that 
a  large  amount  of  prepared  food  is  consumed,  as  is  shown  by 
the  large  amonnt  of  tin  cans  found  in  the  clinker  taken  from 
the  furnaces.  During  July  and  August  there  is  a  large  con- 
smuption  of  watermelons  and  cantaloupes.  By  actual  weight 
the  daily  amount  of  melon  and  cantaloupe  rinds  collected  for 
the  above  two  months  of  this  year  averaged  over  20  tons. 


The  Savannah  Destructor  from  the  other  end.    The  water  works 
pumping  station  in  the  background. 

During:  this  period  when  a  great  amount  of  vegetable  matter 
is  collected  the  percentage  in  weight  of  strictly  garbage 
amounts  to  approximately  55  per  cent.  Household  ash  and 
stable  sweepings  is  only  5  per  cent,  or  less.  The  remaining 
40  per  cent,  consists  of  rubbish.  During  the  remainder  of  the 
.  year  the  percentage  of  garbage  in  weight  is  much  less,  varying 
from  40  to  45  per  cent.  In  winter  the  percentage  of  house- 
hold ash  is  not  over  10  per  cent,  if  that.  It  will  be  seen  from 
the  above  that  for  a  portion  of  the  year  the  refuse  that  is  con- 
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sumed  contains  a  great  amount  of  moisture,  and  for  the 
greater  portion  of  the  year  the  composition  of  same  is  com- 
paratively dry.  In  the  design  for  a  destructor  plant  for  this 
city  this  variable  clasH  of  refuse  had  to  be  considered  and  a 
design  perfected  that  would  be  suitable  for  the  varying  exist- 
ing conditions. 

Savannah  enjoys  a  daily  eolleetion  of  garbage  and  rubbish, 
other  than  Sundays,  for  the  greater  portion  of  the  populated 
section  of  the  city.  The  outskirts  receive  a  collection  everjr 
other  day.  On  Sunday  a  collection  is  made  at  the  hotels,  res- 
taurants and  boarding  houses.  Household  ashes  are  collected, 
but  eindera  from  the  manufacturing  plants  are  not  collected 
by  the  city.  In  .the  past  the  collection  of  household  ash  has 
been  separate  from  the  collection  of  rubbish,  but  in  future 
there  vrill  be  a  compound  collection.  Night  soil  is  collected 
under  contract  and  taken  outside  of  the  eity.  Collection  from 
catch  basins  is  taken  to  the  dump.  Dead  animals,  manore 
from  the  city  stables  and  street  sweepings  from  the  paved 
streets,  while  collected  by  the  city  are  sold  to  private  parties, 
so  that  none  of  the  above  are  taken  to  the  destructor  plant. 

Since  July  1,  1914,  all  of  the  refuse  collected  has  been 
weighed,  and  the  total  amount  collected  for  the  nine  months 
amounted  to  18,033  tons.  This  consists  of  the  household,  hotel 
and  restaurants'  garbage  and  rubbish,  paper  and  rubbish 
from  stores,  receptacles  on  streets  and  a  certain  amount  of 
household  ash.  The  greater  proportion  of  ash  that  has  been 
collected  from  households  has  in  the  past  been  used  in  filling 
low  places  in  sand  streets.  The  mean  daily  collection  varied 
from  54  tons  in  March  to  approximately  100  tons  in  July. 
The  cost  per  ton  for  collection  was  $2.29.  This  includes  labor, 
care  of  stock,  repairs  to  carts  and  harness  and  the  purchase 
of  small  tools  used  for  collection. 

In  1891  a  crematory  of  the  low  temperature  type  was  con- 
structed which  was  unsatisfactory  and  was  only  operated  for 
a  few  years.  Prom  1902  up  to  the  completion  of  the  present 
destructor  plant  in  March,  1914,  the  disposal  of  the  city's 
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waste  was  by  dumping  same  on  waste  land  about  four  miles 
from  the  city.  This  method  was  unsanitary  and  objectionable. 
Early  in  1913  the  writer  studied  the  yarious  methods  of 
disposal  of  garbage  and  visited  several  cities  where  high  tem- 
perature incinerator  and  reduction  plants  were  in  operation. 


Dumping  refu'e  from  wagon  into  storage  hopper. 

and  after  giving  due  weight  to  the  various  methods,  recom- 
mended to  the  city  the  adoption  of  a  high  temperature  incis- 
erator  plant,  which  recommendation  was  approved  by  the 
mayor  and  aldermen  and  proposals  were  asked.  After  care- 
fally  considering  the  proposals  received  a  contract  was  made 
and  entered  into  in  July,  1913,  with  the  Destructor  Company 
of  New  York  for  a  plant  of  the  Heenan  type  with  a  daily 
capacity  of  130  tons. 

The  company  made  two  proposals;  one  to  furnish  a  de- 
structor   plant    operated    wholly    mechanically    with    clinker 


30  AMERICAX  SOCIBIT  OF  MUNICIPAL  IMPROVEMENTS 

chamber  under  the  grate  at  a  cost  of  $170,000.00.  The  other 
proposal  was  to  funuBh  a  plant  of  the  same  general  type  at  a 
cost  of  $125,000.00  with  a  different  method  of  charging  tba 
furnaces  and  withdrawing  the  clinkers.  With  the  higher  priced 
plant  the  guaranteed  cost  of  operation  was  29.30  cents  per 
ton ;  with  the  lower  cost  plant  40.4  cents  per  ton.  The  gnar- 
anteed  watw  evaporation  for  the  $170,000.00  proposal  waa 
1.8  pounds  of  water  to  one  pound  of  refuse  consumed;  for  the 
$125,000.00  plant  it  was  1.34  pounds  of  water  to  one  pound 
of  refuse  consumed. 

While  the  guarantees  for  the  higher  priced  plant  were  invit- 
ing, the  writer  for  good  reasons  recommended  the  second  or 
lower  priced  proposal  to  be  adopted  by  the  city,  and  from  re-  ■ 
suits  attained  it  would  appear  that  the  selection  was  the  best 
In  considering  the  adoption  of  the  high  temperature  plant, 
consideration  was  given  to  making  use  of  all  by-product 
steam  that  could  be  obtained  by  the  burning  of  the  refuse  over 
that  required  by  the  plant  for  operating  the  plant  to  partially 
operate  one  of  the  city's  water  works  pumping  stations. 

With  this  in  view  t^e  plant  was  located  on  the  city  'a  prop- 
erty and  adjacent  to  the  pumping  station.  The  distance  be- 
tween the  building  as  constructed  is  but  60  feet,  and  the  dis- 
tance between  the  boilers  of  the  destructor  plant  and  where 
the  steam  is  delivered  to  the  main  steam  header  in  the  boiler 
room  of  the  water  works  is  140  feet. 

In  the  destructor  plant  there  are  two  65-tonB-c&paci^-per- 
day  Heenan  type  furnaces.  Each  unit  comprises  four  cells 
about  28  inches  wide  on  the  bottom,  34  inches  at  the  top, 
16  inches  deep,  8  feet  long.  Each  unit  has  a  separate  charge 
combustion  chamber,  a  200-hor8epower  Wicks  water  boiler  and 
an  air  heater  and  cylindrical  centrifugal  fan  for  supplying 
forced  draft.  The  cells  are  fitted  with  trough  grates,  which 
is  a  comparatively  recent  development,  but  is  already  quite 
extensively  used  in  plants  constructed  by  this  company  and 
by  Heenan-Froude,  Ltd.,  Manchester,  Eng.,  who  made  the 
original  design.    The  contract  also  covers  a  building  to  house 
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the  plant,  a  receiving  pit  of  260  cnbie  yards  capacity  for  re< 
ceiving  the  refuse,  a  regenerator  or  prebeater,  electric  hoist 
for  taking  the  material  from  the  storage  pit  and  transferring 
it  to  the  containers,  necessary  instruments  for  measuring  and 
recording  condition  of  the  furnaces,  wagon  scale  for  weighing 
the  refuse,  a  steam   turbo  or  engine-driven   generator  of  75 


Grab-buckets  dumping  refi 


above  the  furnace  cells. 


kw.  for  supplying  the  necessary  current  for  lighting  the 
plant  and  operating  the  motor.  The  cells  were  so  constructed 
as  to  have  a  baming  area  over  each  grate  of  20  square  feet, 
each  hoiler  to  have  a  heating  surface  of  2,000  square  feet  with 
a  working  pressure  of  160  pounds  per  square  inch.  The  stack, 
of  raHial  brick  constmetion,  is  150  feet  high  and  6^^  feet  in- 
side diameter  at  the  top.  The  receiving  storage  pit  as  con- 
etntcted  in  this  plant  has  advantages  over  some  that  have  been 
observed  at  other  plants.  It  is  32  feet  long,  20  feet  deep  and 
11  feet  wide.    The  greatest  length  is  parallel  with  the  beam 
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sapporting  the  erane  carrying  the  hoistlDg  grab  bucket,  and 
the  bucket  can  reach  any  of  the  material  in  the  pit  by  direct 
drop,  without  extra  rehandling  in  the  pit.  Then  again,  the 
bucket  can  pick  up  any  portion  of  the  refuse  dumped  in  the 
hopper  and  distribute  it  over  the  surface,  if  desired,  to  bring 
about  a  better  mixture.  The  combustion  chamber  is  of  ample 
capacity  and  properly  proportioned  to  receive  and  thoroughly 
mix  and  bum  all  gases  coming  from  the  different  cells  dis- 
charging into  it.  There  is  ample  space  for  the  collection  of 
dust  in  the  chambers  and  a  door  to  same  is  large  enough  to 
permit  the  entrance  of  dead  animals. 

A  superheater,  of  the  Foster  type,  superheats  the  steam 
generator  by  the  boiler.  The  air  heater  is  located  immediately 
at  the  rear  of  the  boiler.  The  supply  of  air  for  forced  draft 
is  taken  from  the  ventilating  system  within  the  building.  The 
containers  into  which  the  material  is  deposited  from  the  grab 
bucket  are  arranged  one  over  each  cell  of  the  furnaces.  Each 
has  a  capacity  of  about  one  cubic  yard  and  they  are  closed  by 
horizontal  sliding  doors  built  in  two  parts.  Each  cell  re- 
ceives charges  of  about  one  cubic  yard.  The  space  above  each 
grate  is  common  to  each  cell  and  to  the  combustion  chamber 
so  that  there  is  free  interchange  of  heat  between  cells.  The 
main  grates  on  which  the  combustion  take  place  are  of  heavy 
cast  iron  construction.  They  are  perforated  with  a  sufBcient 
number  of  holes  arranged  to  give  proper  distribution  of  air 
throughout  the  refuse  and  at  the  same  time  to  secure  the  maxi- 
mum cooling  effect  on  the  iron  supports.  The  clinker  car  is 
of  special  design  for  receiving  clinker  as  it  is  withdrawn  from 
the  furnaces. 

GOABANTEES  UaUE.- 

The  plant  shall  be  capable  of  destroying  in  normal  eperar 
tion  without  additional  fuel  130  tons  of  refuse  in  24  hours. 
No  odors  or  obnoxious  gases  shall  escape  from  the  chimney 
or  the  building.  That  at  no  time. during  the  normal  opera- 
tion of  the  plant  shall  the  temperature  fall  below  1,250  de- 
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grees  F.,  and  that  an  average  temperature  of  1,500  de^ees  F. 
shall  be  maintamed  in  the  combustion  chambers.  That  the 
number  of  pounds  of  steam  generated  in  the  boiler  from  and 
at  212  degrees  F.  per  pound  of  refuse  consumed  shall  not  be 
less  than  1.3  pounds  per  pound  of  refuse  consumed.  That  the 
net  effective  boiler  capacity  in  horse  power  for  steam  utiliza- 
tion over  and  above  that  required  for  operating  the  plant  will 
be  330  horse  power,  based  on  34.5  pounds  per  boiler  horse 


Stoking  refuse  on  grates. 

power.  The  cost  per  ton  for  the  incineration  based  upon  the 
schedule  of  wages  to  be  paid  and  with  force  as  required  and 
Bet  out  in  the  specification  shall  not  exceed  40.4  cents  per 
ponnd.  Another  important  guarantee  is  as  to  the  number  of 
pounds  of  refuse  to  be  burned  per  hour  per  square  foot  of 
grate  area  upon  which  final  combustion  takes  place.  In  this 
plant  it  is  piaranteed  not  to  be  less  than  68  pounds,  which  is 
a  reasonable  guarantee. 
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Total  Cost  of  Plant. 
Some  changes  were  msde  in  the  proposal  received  for  the 
plant,  and  the  contract  with  the  destructor  people  excluding 
the  extras  was  $120,000.00.  Extras  for  excavation,  concrete 
foundations,  steam  line  from  plant  to  pumping  station,  etc., 
paid  contractor  were  $3,971.00.  Cost  of  inspection  and  mis- 
cellaneous work  done  by  city  forces  in  connection  with  the 
construction  of  the  plant  was  $2,300.00,  making  the  total  cost 
of  the  plant  to  the  city  $126,271.00. 

*  Method  op  Operation. 

Refuse  brought  to  the  plant  is  first  weighed  on  wagon 
scales,  and  is  then  dumped  into  the  storage  hopper  at  the 
ground  level.  The  refuse  is  fairly  well  mixed  and  from  there 
it  is  taken  from  the  grab  bucket  operated  by  an  electric  trans- 
porter and  delivered  to  the  containers  that  are  located  over 
each  cell  of  the  furnaces.  At  the  bottom  of  these  containers 
is  a  solid  door  operated  by  hydraulic  power,  so  arranged  to  be 
convenient  to  the  stoking  floor,  which  enables  the  stoker  to 
fill  his  grate  in  accordance  with  the  requirements  of  his  fire. 
Stokering  is  done  through  a  supplementary  door,  which  avoids 
the  necessity  of  opening  the  large  door  through  which  the 
clinker  is  withdrawn. 

The  clinker  formed  on  the  grates  is  removed  by  semi- 
mechanical  means.  The  sides  of  the  grates  diverge  slightly 
from  the  rear  to  the  stoking  door.  There  is  a  large  bar  to 
which  is  fastened  a  plate  which  forms  an  upturned  hoe  laid 
on  the  bottom  of  the  grate  before  the  first  charge  is  dropped 
upon  it,  and  the  clinker  is  pulled  out  bodily  by  power  obtained 
from  an  hydr&ulically  driven  winch  on  to  a  hand-pushed  car, 
which  is  pulled  over  a  level  paved  surface  to  the  dump.  This 
method  of  clinkering  permits  of  the  clinker  being  removed 
from  the  grate  in  from  three  to  four  minutes.  The  platform 
at  the  dump  is  on  the  same  level  as  the  stoking  floor  and  the 
clinker  is  dropped  over  a  vertical  wall  and  is  then  loaded  in 
carts  and  hauled  to  low  undeveloped  land  a  few  hundred  feet 
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distance.  While  withdrawing  the  clinker,  regulating  valves 
are  operated  so  as  to  shut  off  the  air  supply  coming  from  the 
air  heater. 

One  great  advantage  of  the  furnaces  at  this  plant  over  the 
fomaces  constructed  at  many  other  plants  is  that  a  deep  fire 
is  maintained,  which  enables  the  wet  portion  of  the  refuse  to 
be  more  thoroughly  dried  and  destroyed  than  in  shallow 
grates.  In  my  opinion  the  success  of  this  plant  is  partly  due 
to  this  particular  feature. 


Clinker  drawn  by  mechanical  means  into  clinker  car  for  removal  from 
furnace. 

The  average  time  of  burning  charge  is  20  minutes.  Usually 
six  charges  are  made  for  each  clinker  produced  on  the  grates. 
When  the  plant  is  working  at  ita  full  or  nearly  full  capacity 
the  labor  required  is  operated  in  three  shifts  of  eight  hours 
each.  With  the  destruction  of  from  60  to  75  tons  of  garbage 
only  one  unit  is  used  with  three  shifts  of  labor.  This  is  better 
than  to  use  two  shifts,  working  both  furnaces,  for  a  more  even 
supply  of  steam  is  delivered  to  the  pumping  station. 
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During  July  and  August  when  the  delivery  of  watermelon 
rinds  and  other  vegetable  matter  delivered  to  the  plant  aver- 
aged 20  tons  daily,  of  course  this  amount  of  extra  wet  gar- 
bage, bringing  the  percentage  of  garbage  ^bove  the  guarantee, 
was  only  destroyed  by  adding  dry  material  that  bad  sufficient 
heat  units  in  same  to  offset  the  successive  moisture  in  the  gar- 
bage. This  waa  brought  about  by  adding  about  10  per  cent,  in 
weight  of  cinders  collected  from  manufacturing  plants.  With 
the  addition  of  these  cinders  complete  combastion  of  the  gar- 
bage was  obtained.  The  extra  cost  of  the  cinders  waa  only 
the  cost  of  drayage  from  the  plants  to  the  destructor  plant. 

From  the  day  the  plant  commenced  to  consume  the  gar- 
bage on  March  24,  1914,  to  the  present  date,  all  of  the  refuse 
delivered  to  the  plant  has  been  consumed  and  none  had  to  be 
hauled  away.  The  amount  saved  in  fuel  at  the  water  works 
plant  from  March  23rd  to  October  1st  was  a  little  over 
$3,000,00,  or  approximately  $500.00  per  month.  Some  changes 
have  been  made  whereby  there  will  be  considerable  increase 
in  the  amount  of  fuel  saved  and  it  is  anticipated  that  from 
now  on  the  saving  will  amount  to  about  $600.00  per  month. 
If  the  refuse  delivered  to  the  plant  equals  the  capacity  of  the 
plant,  sufficient  steam  will  be  furnished  to  operate  the  pump- 
ing station  entirely  and  a  saving  of  approximately  $12,000.00 
would  ensue'to  the  city. 

The  pamping  station  has  two  ten-million-gallon  duplex 
compound  Holly-Gaskill  pumping  engines  and  two  cross-com- 
pound air  compressors  all  of  which  are  operated  condensing.  The 
steam  pressure  carried  at  the  water  works  plant  is  90  pounds, 
but  at  the  destructor  plant  is  carried  up  to  150  pounds  with 
100  degrees  superheat.  The  pressure,  however,  is  reduced  by 
passing  through  a  reducing  valve  on  the  main  steam  header 
in  the  boiler  room  of  the  water  works. 

Cost  of  Operation, 

The  total  amount  of  refuse  consumed  from  March  24th, 
when  the  plant  was  completed,  to  September  30th,  was  14,364 
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tons.  The  coat  of  operating  the  plant  was  $8,190.00  and  there 
shoTtld  be  added  salary  of  weighman  amounting  to  H28.00, 
and  a  laborer  at  the  pit  supervising  the  dumping  of  the  cars, 
amounting  to  $370.00,  making  a  total  cost  for  destroying  the 
garbage  $8,988.00,  or  a  cost  per  ton  of  621^  centa.  Allowing 
for  the  saving  of  fuel  at  the  pumping  station  for  this  period 
the  net  cost  for  destroying  the  refuse  was  41.6  cents. 

The  percentage  of  clinker  obtained  from  destroying  the 
refuse  varies  from  20  to  30  per  cent,  of  the  total  of  refuse 
burnt.  During  the  season  when  the  refuse  is  dry  the  weight 
of  the  clinkers  is  from  20  to  25  per  cent.  During  July  and 
August  this  varies  from  25  to  30  per  cent.  It  will  be  seen  from 
the  above  that  the  unit  cost  of  destroying  the  refuse  was 
higher  than  the  guaranteed  cost,  but  it  must  be  borne  in  mind 
that  the  guaranteed  price  is  based  upon  the  plant  working  at 
its  full  capacity,  for  then  the  amount  of  labor  would  be  prac- 
tically the  same  as  when  one-half  of  this  amount  was  being 


The  cost  of  destroying  the  refuse,  the  amount  of  evapora- 
tion of  water  and  steam  obtained  is  based  on  the  refuse  having 
the  following  percentages  of  material: 
45  per  cent,  garbage. 
40  per  cent,  rubbish. 
10  per  cent,  ash  or  cinder. 
5  per  cent,  manure  by  weight. 
The  garbage  to  consist  of  organic  material,  vegetable  and 
animal  with  water  and  grease;  rubbish  to  constat  of  paper, 
rags,  excelsior,  straw,  glass,  etc. 

Labor. 

Labor  for  each  shift.  One  man  to  feed  hoppers,  four  stok- 
ers, one  engineer,  one  craueman  and  one  man  per  watch,  mak- 
ing total  labor  charges  per  watch  $17.50,  or  $52.50  per  day  of 
twenty-four  hours.  This,  however,  is  not  expected  to  be  ad- 
hered to,  and  with  the  amount  of  refuse  to  be  destroyed  less 
than  130  tons  daily  the  cost  of  labor  will  be  considerably  re- 
dnced. 
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Tests. 

On  June  4,  1914,  a  trial  test  lasting  eight  hours  was  made 
with  a  running  start.  The  refuse  was  selected  so  as  to  comply 
with  the  specifications  by  which  the  contract  is  expected  to  be 
carried  oat.  Sufficient  steam  was  furnished  to  the  water  worka 
during  the  twelve  hours  to  operate  entirely  the  plant,  which 
would  indicate  a  saving  of  coal  at  the  rate  of  about  $1,000.00 
per  month.  The  total  refuse  burned  was  86,666  pounds.  The 
actual  duration  of  the  test  was  7  hours  and  35  minutes,  making 
the  consumption  somewhat  above  the  guarantee.  The  total 
refuse  burned  per  square  foot  of  grate  surface  was  72.25 
pounds,  whereas  the  contractor's  guarantee  was  68  pounds. 
The  average  temperature  of  the  combustion  chamber  during 
this  test  was  2,100  degrees,  the  guarantee  being  1,500  degrees. 
The  total  water  evaporated  for  compound  refuse  was  1.53 
pounds,  against  1.3  pounds,  the  guarantee.  The  estimated 
horse  power  in  operating  the  plant  was  118,  the  excess  horse 
power  being  452.  The  total  number  of  charges  made  for  both 
furnaces  was  166,  The  number  of  times  clinkers  were  drawn 
from  both  chambers  was  26. 

On  June  25,  1914,  a  twenty-four-hour  test  was  made,  the 
actual  duration  of  same  being  23  hours  and  15  minutes.  The- 
type  of  refuse  destroyed  was  that  guaranteed  by  the  con- 
tractors to  fnlilll  their  contract.  The  total  refuse  per  sqnare 
foot  per  grate  surface  per  pound  was  69.94  above  the  require- 
ments. The  average  temperature  in  combustion  chamber  was 
1,862  degrees.  The  water  evaporated  per  pound  of  refuse  was 
149  pounds;  total  boiler  horse  power  developed  per  hour  was 
482.  The  horse  power  used  in  the  plant  was  118,  giving  an 
excess  of  364  as  against  330,  the  contractor's  guarantee.  The 
total  number  of  charges  of  both  furnaces  was  440. 

The  final  test  waS  made  on  August  21-22.  While  the  dura- 
tion of  the  test  was  to  be  24  hours,  the  amount  of  refuse  deliv- 
ered during  this  period,  138  tons,  was  destroyed  in  21^  hours. 
The  detailed  data  as  regards  this  test  are  as  per  statement 
accompanying. 
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From  the  operation  of  the  plant  and  from  the  test  made, 
the  opinion  of  the  writer  is  that  Savannah  has  a  high  tem- 
perature incinerating  plant  capable  of  destroying  without  dif- 
ficulty 130  long  refuse  per  day,  of  furnishing  by-product  steam 
of  an  amount  that  will  result  in  a  saving  of  at  least  from 
$6,000.00  to  $7,OOO.OD  per  year  with  the  refuse  now  delivered 
to  the  plant  The  plant  has  now  been  in  operation  for  six 
months.  No  defects  have  been  noted  and  no  changes  of  any 
moment  have  been  made  since  the  plant  was  first  put  in  opera- 
tion. The  city  is  destroying  this  garbage  in  a  sanitary  manner. 
It  has  been  noted  during  the  summer  that  the  fly  trouble  ha< 
been  very  much  less  than  in  years  past,  and  by  some  this  is 
thought  to  be  dne  to  the  elimination  of  the  dumping  of  the 
refuse  near  tiie  ci^. 

I  highly  recommend  to  moderate  size  cities  the  destroying 
of  garbage  in  the  same  manner  as  Savannah  is  destroying  beta. 
With  cities  of  large  populations  and  where  the  percentage  of 
grease  is  greater  than  3  per  cent,  in  weight  of  the  true  kitcbes 
waste,  the  method  of  destroying  garbage  by  the  reduction 
process  may  be  favorably  consider^. 


Rbbultb  of  Test  op  Hebnan  Destructor  at  Savannah,  Ga., 

Adqust  21-22,  1914. 
Ehiration  of  Test— 3  a.  m.  2Ut-12:30  a.  m.  22nd,  21J^  hours. 

r  Garbage    45  per  cent, 

I  Rubbish    40  per  cent. 
Type  of  Refuse-       ^^^^^      5  ^^  ^^^ 

{  Ash  10  per  cent. 

Type  of  Destructor— Two  Four-Troiigh  Grate  Furnaces  wilh  forced  draft. 
Ntunber  Furnaces  at  Work— Two. 
Totel  Grate  Surface— 160  square  feet. 
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Type  of  Boilers— Wickes'  Vertical   Water  Tube  Equipped  > 
Superheatert. 


Toul  heating  surface  of  each  boiler 3,000 sq.ft. 

Total  refuse  burned .a77,5601bs. 

Total  refuse  burned  per  hour 12,909  lbs. 

Total  refuse  burned  per  sq.  ft.  grate  surface  per 

hour    80.6  lbs. 

ToUl  clinker  and  ash  (approx.) 68,808  lbs. 

FercentaEc   of    clinker   and    ash   obtained    from 

refuse  burned  24.7% 

Maximum  combustion  chamber  temperature 2,000'F. 

Minimum  combustion  chamber  temperature 1,T00*F. 

Averafre  combustion  chamber  temperature l^iS'F. 

Average   steam  pressure   (gauge) 120  lbs. 

Average  temperature  of  steam BZX'F. 

Average  superheat  173°F. 

Average  temperature  of  feed  water 206'F. 

Total  water  fed  to  boiler 397.162  lbs. 

Total  water  evaporated  from  and  at  212  F 450,382  lbs. 

Total  water  evaporated  per  lb.  of  refuse 1.621bs. 

Water  evaporated  per  lb.  of  combustible 2.151bE. 

Total  B.  H.  P.  developed  per  hour 6071bs. 

Estimated   H.   P.   used  in  plant  for  76   K.   W. 

non-condensmg,    Turbo    generator    set    and 

boiler  feed  pump 118 

Excess  B.  H.  P 489 

Averse  air  pressure  under  grate 3J^  indiea 

Average  air  temperature 252°F, 

Average  stack  draft 72inches 

Average  CO  2 11.43% 

Total  number  charges,  both  furnaces 447 

Average  weight  of  charge 621 

Total  number  clinkers  drawn,  both  furnaces 64 

Cost  of  operation,  based  on  contract- 
Hoisting — one  man  per  shift  of  eight  hours  @  . .    $2.40 
Stoking — four  men  per  shift  of  eight  hours  @  . .      2.40 
Clinker  removing— one  man  per  shift  of  eight 

hours    ® 1.S0 

Engineer— one  engineer  of  eight  hours  ® 4.00 

Total  labor  chaises  per  shift 


1,280'F. 
1,BOO'F. 
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Total  labor  charges  per  day  of  24  hours S2ii0 

Total  labor  charges  per  ton  0  130  ton  rate AOi 

Cost  of  operation,  based  on  actual  cost — 

Hoistbg— one  man  per  shift  of  eight  hours  &  . .  $2.25                   $2.26 

Stoking— four  men  per  shift  of  eight  hours  @  . .  1.7S                     7.00 
Ginker  removing,  one  man  per  shift  of  eight 

hours    @ 1^                     1.60 

Engineer — one     engineer     per     shift     of     eight 

hours    0 4.00                     4.00 

Total  labor  charge  per  shift. |14.T5 

Total  labor  charge  per  day  of  24  hours 44.25 

Total  labor  charge  per  ton  @  130  ton  rate .34(8 

Total  labor  charge  per  ton  for  138.78  tons   in 

21^  hours  .318 


Rbiubes. 

Test  made  with  nmning  start.  All  hoppers  -nere  empty, 
and  then  charged  with  test  mixture.  Ob  completion  of  t«Bt, 
hoppers  were  empty.  All  combustion-chamber  temperataru 
taken  with  thermo-electric  recording  pyrometer.  All  other 
temperatures  were  taken  with  mercury  thermometers.  Water 
measnred  with  a  Worthington  hot-water  meter.  Steam  pres- 
sures taken  with  a  recording  pressure  gauge  connected  to  main 
steam  line.  Steam  delivered  to  main  header  at  water  works, 
and  used  to  operate  one  10,000,000-gallon  pnmping  engine  and 
one  1,85(>-  en.  ft.  croas-componnd  condensing  air  compressor. 
From  12;15  to  5:10  p.  m.  air  compressor  was  operated  non- 
condensing.  From  6:30  to  10:30  p.  m.,  10,000,000-gaUoD  pnmp 
speeded  up.  Steam  from  plant  also  used  to  operate  all  prime 
motive  units  for  generation  of  power  for  use  in  plant  At 
7 :00  a.  m.,  Augnst  22,  all  refuse  in  storage  pit  was  bnmed,  and 
from  then  ontil  8 :00  a.  m.,  insufficient  refuse  was  delivered  to 
keep  the  plant  going  at  capacity. 

Weather  during  the  test  was  hot  and  humid,  with  occa- 
sional sfiowers.  Test  was  started  at  3:00  a.  m.  of  2lBt  and 
completed  12:30  a.  m.  of  22nd.     All  calculations  based  on 
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A.  S.  M.  E.  standards.    Safety  valves  of  boilers  were  popping 
off  from  5 :30  p.  m.  until  6 :30  p.  m. 

DISCUSSION. 

Mr.  Miller:    Do  you  make  any  use  of  the  clinkert 

Mr.  Conant  :  Not  to  any  extent.  The  nature  of  the  gar- 
bage is  such  that  there  are  too  many  tin  cans  and  considerable 
iron,  and  to  separate  the  iron  and  the  tin  from  the  clinker 
would  cost  more  than  its  eommereial  worth,  I  have  selected 
some  pieces  of  the  clinker,  and  made  concrete  for  foundation 
work,  and  it  was  entirely  satiafaetoryK  I  have  tried  to  dispose 
of  the  ash,  which  contains  a  good  deal  of  phosphoric  acid,  to 
the  fertilizer  plants  for  what  they  call  their  filler,  but  as  yet 
haven't  succeeded  in  disposing  of  it. 

Mr,  Miller:    You  don't  separate  your  parbage? 

Mr.  Conant  :    No,  Sir, 

Me.  Sherberd  :  What  is  the  power  delivered  to  the  water 
plant,  in  horse  power  f 

Mr.  Conant:  Durin;:;  the  test  it  was  about  400  net  h.p,, 
delivered  to  the  plant,  in  excess  of  that  used  to  operate  the 
plant. 

Mr.  Shbrrbro:  The  material  that  was  burned,  was  that 
any  different  from  your  usual  run,  or  was  that  a  collection  of 
several  daysT 

Mr.  Conant;  It  was  somewhat  different  from  the  regidar 
run,  in  that  we  had  to  increase  the  amount  of  garbage  to  bring 
it  up  to  the  percentage  specified  in  the  contract.  This  test  was 
made  in  accordance  with  the  specificatinns,  which  required  so 
much  garbage,  so  much  ash,  so  much  rubbish.  We  had  to  in- 
crease the  wet  portion  for  that  test. 

Mr.  Siierrerd:  Under  ordinary  operation  have  you  been 
able  to  furnish  power  to  the  water  plant  continuously  1 

Mr.  Conant:  It  has  been  furnished  continuously  for  six 
months,  every  day.  '  • 

Mr.  Sherrerd  :    What  degree  of  power ! 
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Mr.  Conast:  Sufficient  to  save  $600  worth  of  coal  per 
month,  and  we  expect  to  increase  that. 

Mr.  Sherrerd:  I  was  wondering  whether  there  were  any 
intermptions  during  that  period. 

Mr.  Conant:  When  we  first  operated  the  plant  the  refuse 
was  not  sufficient  to  keep  the  two  units  going,  and  the  furnish- 
ing of  steam  was  more  or  less  interrupted.  Now,  with  75  to  80 
tons  daily,  we  are  burning  it  all  on  one  unit. 

Mr.  Sherberd:  You  are  operating  that  unit  at  its  max- 
imum t 

Mr.  Conant:  Yes,  sir.  And  delivering  steam  uniformly  to 
the  water  plant  during  tlie  twenty-four  hours. 

Mn.  Hanson  :  What  kind  of  labor  do  you  employ,  and 
about  what  do  you  pay  for  itf  What  sort  of  supervision  do 
you  have  over  it,  and  have  you  difficulty  in  getting  satisfactory 
labor?  How  much  elasticity  can  you  obtain  in  the  operation 
of  the  plant?  That  is,  what  is  the  lowest  load  you  can  place 
on  it,  and  what  is  the  largest,  to  take  care  of  fluctuating  col- 
lections? You  speak  of  its  being  applicable  to  cities  of  mod- 
erate size.    What  would  be  the  limits  you  would  set ! 

Mr,  Conakt:  The  stoker  labor  is  colored,  and  with  the  ex- 
ception of  one  or  two  men,  the  same  gang  is  working  today  as 
when  the  plant  first  went  into  operation.  They  are  paid  $1.75 
a  day.  We  work  three  shifts.  The  cranemen  are  paid  $3.25; 
the  engineers  $4,  and  a  laborer  around  the  plant  $1.50.  As  to 
elasticity,  you  could  of  course  have  a  plant  of  one  unit,  but  to 
use  the  by-product  somewhat  commercially,  the  cost  of  that 
plant  for  a  small  amount  of  refuse  would  be  too  great.  Per- 
haps a  50-ton  unit  would  be  the  lowest.  You  would  have  to 
reduce  your  shifts,  if  you  had  not  enough  for  one  unit.  I  am 
burning  75  to  80  tons;  if  we  had  but  50  tons,  we  would  use  one 
unit  perhaps  for  twelve  hours,  and  then  bank  the  fire,  and 
then,  when  you  made  collection  of  garbage  the  nest  day,  all 
you  would  do  is  add  refuse  to  the  fires  and  start  again.  It  is 
necessary  to  operate  the  unit  to  full  capacity,  even  though  you 
cut  down  the  time  of  work.     It  is  necessary  to  deliver  steam 
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xmif ormly ;  if  you  deliver  it  apasmodically,  anless  you  have  per- 
fect co-operation  between  the  two  plants,  the  crew  at  the 
pumping  station  would  not  know  when  you  were  going  to 
slacken  your  steam,  and  it  would  make  trouble.  It  is  better 
to  arrange  the  consumption  of  refuse  so  as  to  make  as  even  a 
delivery  of  steam  as  possible. 

Mb.  Hanson:    You  couldn't  operate  half  a  unitt 

Mb.  Conant  :    Not  very  well. 

Mr.  Haixock;  Has  the  plant  been  accepted  by  the  City  of 
Savannah! 

Mr.  Conakt:  Fractieally,  yes.  The  final  payment  I  pre- 
sume is  being  made  today,  but  so  far  as  the  operation  is  con- 
cerned, it  was  a  foregone  conclusion  some  weeks  ago  of  its 
acceptance. 

Mr.  Hallock  :  This  is  certainly  very  important  and  inter- 
esting to  engineers.  As  I  understand  it,  Mr.  Conant 's  report 
is  that  the  actual  performance  has  exceeded  the  guaranty,  not 
only  in  temperature,  etc.,  but  also  in  the  horsepower  of  steam 
produced,  I  had  heard  there  was  s«me  question  as  to  the  ac- 
ceptance of  it. 

Mr.  Conant:  None  as  to  operation.  There  was  one  ques- 
tion raised  as  to  not  testing  the  meter  at  the  time  the  test  was 
made,  and  we  had  to  make  a  special  test  of  that  afterward. 
That  delayed  for  a  few  days.  Then  there  was  a  little  trouble 
between  the  company  and  the  sub-contractor  that  delayed  the 
final  settlement  a  short  time,  because  the  city  did  not  want  to 
get  mixed  up  in  it. 

Mit.  Hallock  :  "Was  it  possible  to  maintain  the  temperature 
of  1,250  degrees  during  the  period  of  the  year  when  you  were 
using  55  per  cent,  garbage! 

Mr.  Conant:  It  fell  to  about  1,300  for  a  portion  of  the 
time  when  we  were  burning  the  excess  amount  of  melon  rinds, 
but  with  the  refuse  we  are  collecting  most  of  the  time,  I  am 
afraid  the  temperature  is  going  too  high.  We  are  sprinkling, 
when  the  refuse  is  too  dry,  to  reduce  the  dryness,  the  tempera- 
ture in  the  chamber,  for  if  it  goes  up  over  2,000  degrees,  I  fear 
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it  will  injure  the  lining  of  the  chamber;  we  believe  it  should 
be  kept  from  1,500  to  1,800  degrees. 

Mr.  Hallock:  One  of  the  most  successful  incinerating 
plants  we  have,  the  one  at  Westnioiint,  Canada,  has  an  average_ 
temperature  of  2,240  degrees.  The  bucket  you  use  in  trans- 
ferring your  garbage,  is  that  an  orange  peel  or  a  clam  shell  t 

Mh.  Conant:  It  is  a  Haywood  clam  shell  of  a  yard  ca- 
pacity. 

Mr.  Hallock:     Are  there  teeth  on  iti  ^ 

Mb.  Coxantt  Yes;  we  had  to  put  teeth  on  to  break  up  the 
bo.Tes  and  barrels  that  are  dumped  in  with  the  refuse. 

Mh.  Hallock  :  You  spoke  of  cost  of  cdlleetion  being  $2.29 
a  ton.  That  strikes  me  as  higher  than  the  average.  Are  there 
unusual  conditions  that  would  bring  that  upT 

Mr.  Cosant:  From  my  studv  that  is  somewhat  less  than 
the  average.  I  think  the  mean  cost  of  collection  in  about 
twelve  cities  is  $2.42.  "We  collect  entirely  by  wagons;  no  motor 
apparatus;  an  average  haul  of  about  a  mile  and  a  half,  colored 
labor;  these  figures  include  repairs  to  wagons,  proper  overhead  • 
charge  for  the  stables,  feed  for  stock,  and  everything  pertain- 
ing to  the  collecton. 

Mr.  Halix)CK:  Collections  are  made  by  the  city  depart- 
ment t 

Mr.  Conant:    Yes,  sir. 

Mr,  Hallock:  And  that  includes  collection  from  the 
houses  and  delivery  to  the  plant? 

Mr.  Coxant:    Yes,  sir. 

Mr.  SIacalltm  :  In  your  net  saving  do  yon  include  interest 
on  your  capital  invested  and  sinking  fund  ? 

Mr,  Conakt:    No,  sir, 

Mr.  Thompson,  of  New  York:  This  hoe  arrangement  for 
removing  clinker,  does  that  remove  it  without  supplemental 
breaking  up  at  times  T 

Mr.  Conant:  Yes,  sir.  We  experimented  with  different 
types  and  sizes  of  hoe.  We  started  with  a  shallow  hoe,  and 
had  to  increase  it  until  the  section  of  the  hoe  was  nearly  equal 
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to  the  section  of  the  furnace,  and  with  this,  operated  with  a 
winch  and  hydraulic  ram,  we  have  no  trouble. 

Mr.  Thompson-  :  You  spoke  about  supplementing  your  fuel 
with  cinder,  was  that  cinder  from  the  ordinary  collection  T 

•Mr.  Conant:  The  ordinary  ash  and  cinder  collection  from 
manufacturing  plants. 

Mr.  Thompson  :  And  the  percentage  of  clinker  and  ash  ob- 
tained you  stated  to  be  34.7  during  the  test.  Does  that  obtain 
during  the  general  average  of  the  year,  or  is  it  higher  than 
that? 

Mr.  Conant:  It  varies  with  the  type  of  refuse;  it  is  some- 
times as  low  as  20  per  cent,  and  perhaps  goes  up  to  30  per  cent, 

Mr.  Thompson  :  The  character  of  the  refuse  and  garbage 
collected  in  the  southern  cities  differs  considerably  from  that 
collected  ia  the  north,  and  would  the  percentage  of  ash  be 
greater  or  leas  here  in  Boston  than  ia  Savannah? 

Mr,  Conant:    Greater. 

Mr.  Osborn:  I  have  been  watching  what  Mr.  Conant  has 
done  at  Savannah,  and  the  City  of  Savannah  is  to  be  congratu- 
lated on  having  a  man  like  him  to  handle  the  proposition. 
What  he  has  done  at  Savannah  no  doubt  excels  the  experience 
of  the  majority  of  cities.  To  make  an  installation,  make  the 
tests,  and  have  a  successful  plant  accepted  by  the  city  reflects 
great  credit  on  Mr.  Conant,  and  we  must  appreciate  the  work 
he  has  done.  As  to  the  trough  grate,  I  would  like  to  ask  a 
question.  When  you  withdraw  your  clinker  in  the  flat  grate, 
there  is  usually  enough  material  left  to  start  the  recharge. 
What  method  do  you  use  for  recharging  after  the  clinker  has 
been  withdrawn? 

Mr.  Conant:  After  the  clinker  is  withdrawn,  the  stoker 
pulls  down  from  the  furnace  adjoining  a  small  amount  of  the 
burning  refuse,  before  dropping  the  charge  from  above.  That 
would  not  he  necessary  to  ignite  the  next  charge,  for  the 
reason  that  the  furnaces  are  open,  one  with  another,  and  the 
heat  from  the  adjoining  furnace  would  ignite  the  charge:  but 
you  want  to  start  the  burning  from  the  bottom,  get  your  heat 
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from  the  bottom,  so  as  to  surely  cook  and  dry  the  garbage  aa 
it  is  delivered  from  above. 

Mb.  Osbobn:  I  saw  one  plant  where  in  recharging  they 
were  naing  wood  to  get  it  started. 

Mh.  Conant;  That  has  not  been  done  with  us,  except 
where  the  fires  of  one  unit  would  be  entirely  put  out,  so  as  to 
clean  out  the  chambers  underneath ;  then  some  dry  wood,  se- 
lected from  the  refuse  brought  to  the  plant,  would  be  put  in. 

Mr.  Osbohn:  Suppose  you  had  sufficient  horsepower  to 
operate  the  water  plant ;  would  you  consider  it  advisable  to  try 
to  run  the  water  plant  on  your  power  alone,  without  an  auxili- 
ary boiler  t 

Mr.  Conant:  Ko,  because  of  chance  of  fire.  Savannah 
pumps  its  water  from  artesian  wells,  and  by  pressure  supplies 
it  all  over  the  city.  There  is  no  gravity  flow,  and  in  ease  of 
fire  it  would  be  verj'  risky  to  depend  on  a  plant  simply  burn- 
ing refuse.  The  way  they  do  is  to  keep  their  iires  banked  at 
the  pumping  station,  and  use  the  steam  from  the  destructor 
when  it  is  availabla 

Mb.  Worton  :  What  was  the  result  of  your  analysis  of  the 
ash  T  How  near  did  your  phosphorus  content  come  to  making 
your  ash  a  salable  product! 

Mr,  Conant:  The  percentage  of  phosphoric  acid  was  six 
and  a  fraction  per  cent.,  but  it  is  in  a  form  that  is  not  avail- 
able. If  it  were  available,  it  would  be  valuable,  but  if  you 
spread  it  over  the  land,  it  might  be  a  long  time  before  it  would 
be  of  value.  The  fertilizer  plants  said  if  it  were  available,  they 
could  use  it.' 

Mr.  Norton:  Buffalo  has  two  forty-ton  plants  used  to  de- 
stroy refuse  alone,  and  from  which  they  get  about  50  per 
cent,  recovery  of  salable  material.  I  have  thought  there  might 
be  recoverable  value  in  the  ash,  as  we  sell  everything  but 
the  ash. 

Mr,  Conant:  We  have  a  beaeh  there  near  the  plant,  and 
the  companies  use  beach  sand  as  filler,  and  sell  it  to  the 
farmers  for  $20  or  $30  a  ton. 
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Mr.  K'ortox:  Is  there  an^-thiog  at  all  in  the  ash  that  is 
salable  t 

Me.  Conant:    Xo. 

Mr.  Nortos  :  Our  ash  would  be  largely  from  wood  pulp  or 
paper,  and  would,  of  course,  contain  some  potash. 

Mr.  Osborn  :  It  is  such  a  low  grade  material  that  it  would 
not  pay  the  fertilizer  companies  to  remove  it  on  account  of 
the  cost  of  removing,  and  the  small  amount  of  plant  food  there 
is  in  it.  As  to  the  fertilizer  companies  usin^  sand,  they  use 
sand  and  cinders  as  fillers,  because  they  have  to  build  up  their 
material.  The  farmers  demand  a  certain  grade  of  fertilizer, 
and  by  state  law  that  is  required  to  earr>'  a  certain  analysis, 
and  if  it  were  all  composed  of  high  grade  material  like  tank- 
age or  phosphate  rock,  it  would  be  too  rich  to  put  on  the  land. 
They  have  to  furnish  the  bulk,  and  are  forced  to  add  a  filler 
to  make  up  the  bulk  and  bring  down  the  fertilizing  elements 
in  the  material. 
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By   Irwin   S.   Osborn,   Consulting  Engineer   of  Department   of 
Street  Cleaning  and  Refuse  Diapo»al,  Toronto,  Ont. 


Of  the  many  problems  confronting  the  municipal  official, 
one  of  the  most  important  is  the  cleaning  of  streets  and  the 
collection  and  disposal  of  refuse.  This  branch  of  municipal 
work  is  conducted  for  the  most  part,  before  the  public  eye. 
The  methods  and  results  are  open  for  inspection  and  criticism 
at  all  times,  which  is  not  the  case  with  other  branches  of 
municipal  service. 

In  the  collection  of  refuse,  the  rank  and  file  of  the  organi- 
zation come  in  close  touch  with  the  householders,  and  any 
failure  to  fulfill  obligations  is  at  once  noted. 

The  continually  increasing  demands  of  the  public  for  better 
standards  of  cleanliness  and  expeditious  methods  of  work, 
forces  the  wide-awake  official  in  charge  of  this  branch  of  the 
service,  to  be  continuously  on  the  lookout  for  new  develop- 
ments, which  will  assist  in  improving  the  service. 

Many  changes  and  improvements  have  taken  place  in  the 
methods  adopted  for  street  cleaning,  refuse  collection  and  diB- 
posai,  during  the  past  few  years.  These  changes  and  im- 
provements have  been  the  result  of : 

(a)  A  desire  for  better  sanitary  conditions  on  the  part  of 
the  public. 

(b)  The  tendency  to  raise  all  municipal  work  to  a  higher 
degree  of  efficiency. 

(c)  The  appointment  of  officials  whose  ambition  has  been 
to  place  their  departments  on  an  efficiency  basis. 

(d)  The  comparison  of  the  results  obtained  by  other  mu- 
nicipalities, where  the  problem  has  been  given  proper  consid- 
eration. 


50  AMERICAN  SOCIETY  OK   MUXICIPAL  IMPROVSMENTS 

It  is  to  be  noted  that  the  cities  that  have  led  in  this  work, 
in  many  cases  are  not  those  of  onr  own  land,  but  those  situ- 
ated in  older  portions  of  the  world. 

Si^s  are  not,  howeTer,  wanting  to  show  that  American 
cities  are  waking  up  to  the  fact  that  in  this  important  work 
they  are  behind,  and  where  they  have  seriously  tackled  the 
problems,  results  show  that  we  can  equal  and  perhaps  excel,  in 
applying  efficient -management. 

The  trouble  has  been  a  tendency  to  pass  over  as  unim- 
portant, this  portion  of  municipal  work,  not  placing  it  on  a 
level  with  such  enterprises  as  water  anld  sewage  disposaJ 
plants,  etc.,  but  entering  into  it  without  study  and  engineering 
advice. 

In  every  city  we  find  variable  conditions  as  to  kinds  of 
pavement,  maintenance  of  pavements,  grades,  traffic,  climatic 
conditions,  etc.,  which  make  it  necessary  to  adopt  different 
methods  of  cleaning,  and  a  comparison  of  the  degree  of  cleanli- 
ness attained  is  difficult  to  establish. 

For  this  reason,  universal  standard  methods  cannot  be 
established,  or  definite  comparisons  made.  Moreover,  where 
the  same  methods  are  used  under  like  conditions,  the  results 
will  differ— due  to  difference  in  organization. 

The  cost  of  the  work  in  various  cities  cannot  he  compared, 
as  the  system  of  record  keeping  is  not  standardized. 

With  the  interest  that  is  now  being  taken  in  this  problem, 
we  can  look  to  a  rapid  advance  and  a  future  of  standardized 
work  that  will  compare  with  the  operation  of  other  branches 
of  mnnicipal  service. 

In  company  with  Mr.  Fetherston,  last  summer  I  visited  a 
number  of  European  cities,  to  study  methods  of  street  clean- 
mg,  refuse  collection  and  disposal.  In  the  German  cities  espe< 
eially,  one  could  not  help  but  admire  the  efficient  and  effective 
work  of  the  department,  as  a  result  of  the  individual  study  of 
each  problem  and  effective  execution  of  the  work,  after  the 
solution  had  been  found. 
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EUROPEAN  PRACTICE. 
Strsbt  Clbanino. 
The  equipment  asd  general  methods  used  by  Europeaoi 
cities  ate  largely  the  same  as  used  on  this  continent.  Condi- 
tions there  vary,  the  same  as  ours.  They  also  lack  the  stand- 
ardization already  referred  to,  but  they  have  the  following 
advantages : 

(a)  Everj-  city  has  its  trained  expert  to  systematize  and 
develop  its  organization.  This,  in  their  opinion,  is  true  econ- 
omy and  results  attained  prove  the  policy  correct. 

(b)  In  the  average  European  city,  the  streets  are  more 
fully  paved  and  maintained  in  better  condition  than  in  the 
average  city  of  this  eonntry. 

Bepdsb  Collbction, 

In  the  majority  of  cities  refuse  is  collected  by  the  munici- 
pality which  has  given  special  attention  to  the  collection 
problem.  Garbage,  ashes  and  rubbish  are  collected  in  a  com- 
bined state,  with  a  vehicle  having  a  closed  body,  thus  prevent- 
ing the  scattering  of  material  or  dust. 

In  a  few  Q«rman  cities,  special  vehicles  having  a  sectional 
body  have  been  developed,  to  be  used  in  connection  with  a 
standard  receptacle,  whereby  the  material  is  not  exposed  at 
time  of  collection  or  when  it  ia  discharged  into  the  furnace. 

Refcbe  Disposal. 

The  modem  tendency  of  refuse  disposal  in  European  cities 
consists  in  total  incineration,  in  municipally  owned  plants. 

The  greatest  advance  and  development  in  the  design  of 
incinerator  plants  has  been  made  by  the  British,  but  during 
the  past  few  years  the  German  engineers  have  given  special 
attention  to  furnace  design,  developing  a  type  of  high  tem- 
perature furnace  differing  from  the  British  destructors  in  de- 
tail and  operation.  The  German  furnace  designers  have  adopted 
the  single  cell  and  combustion  chamber  in  place  of  the  multiple 
cell  8Dd  continuous  grate  used  in  England.    Also,  an  increased 
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pressure  and  temperature  of  the  air  used  for  forced  draft  in 
the  fumafies. 

Mbihods  in  European'  Cities. 
Berlin,  the  capital  city  of  Germany,  has  the  reputation  of 
being  the  cleanest  city  in  the  world.     This  reputation  seems 
evident  to  the  tourists,  who  oftentimes  ask  the  question,  "Why 
are  our  streets  not  kept  as  clean  as  they  are  in  Berlin!" 

With  the  excellent  condition  of  pavements,  enforcement  of 
regulations,  low  cost  of  labor  and  large  force,  as  well  as  the 
efficient  and  active  organization  and  the  continual  cleaning  of 
the  main  thoroughfares  during  a  twenty-four-hour  period  each 
day,  no  doubt  Berlin  has  reached  a  standard  of  cleaning  which 
wHl  be  hard  to  equal  under  American  conditions. 

The  advance  and  development  of  the  Berlin  Street  Cleaning 
Department  dates  back  to  1875,  when  the  entire  work  of  street 
cleaning  was.  taken  over  by  the  municipality.  The  manage- 
ment of  the  department  is  under  the  supervision  of  the  di- 
rector.   The  organization  consists  of: 

One  Director. 

One  Sub-Director. 

Nine  Chief  Inspectors. 

Seventy-one  Inspectors  for  Office  and  outside  service. 

One  hundred  and  five  Foremen. 

Eighteen  hundred  men. 

Six  hnndred  boys. 
The  men  starting  in  the  service  receive  93  cents  per  day, 
with  increases  during  the  time  in  the  service  and  after  nine- 
years'  service,  receive  $1.11.    The  foremen  receive  $1.19  per 
day,  and  after  three  years'  service  receive  $1.25. 

The  boys  who  are  employed  work  as  apprentices,  receiving 
48  cents  per  day  to  start,  which  is  increased  to  71  cents  after 
four  years'  service.  The  boys  after  serving  their  time  as  ap- 
prentices, and  then  in  the  army,  are  often  made  permanent 
employees. 

The  usual  government  oversight  relative  to  workmen's  in- 
surance laws,  is  enforced  with  regard  to  employees. 
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The  organization  is  conducted  along  military  lines.  All 
employees  must  have  military  training  and  not  be  over  35 
years  of  age  at  the  time  of  entering  the  service. 

The  city  is  divided  into  four  main  districts  with  a  Chief 
Inspector  in  each  district  as  Manager.  The  four  main  districts 
are  divided  into  nine  divisions  which  are  further  divided  into 
thirty-three  subdivisions,  each  subdivision  being  under  the  di- 
rection of  one  uniformed  inspector  with  an  assistant 

Each  of  the  thirty-three  subdivisions  arc  provided  with 
depots,  having  an  ofBce  for  the  Inspectors,  as  well  as  a  locker, 
bath,  and  lunchrooms  for  the  men. 

The  total  area  cleaned  amounts  to  approximately  8,000,000 
square  yards  of  streets  and  4,800,000  square  yards  of  side- 
walks. The  pavements  consist  principally  of  asphalt  and 
stone,  with  a  total  area  of  asphalt  equal  to  all  other  classes  of 
pavement. 

Berlin  has  within  its  limits  only  streets  which  are  well 
paved,  and  nowhere  do  we  find  unpaved  or  macadam  streets 
to  any  extent,  so  that  the  formation  of  dust  or  material  to  be 
removed  comprises  only  that  which  is  created  by  moving  traffic 
and  the  formation  of  dust  is  only  created  to  a  limited  extent. 

The  amount  cleaned  each  day  timounts  to  about  two-thirds 
of  the  total  street  area.  The  methods  used  are  similar  to  what 
are  found  in  a  number  of  cities  of  Europe  and  America,  com- 
prising machine  broom  cleaning,  hand  patrol,  hand  squeegee, 
and  motor  squeegee.  With  the  large  area  of  asphalt,  the 
method  of  cleaning  used  for  this  class  of  pavement  consists 
almost  entirely  of  motor  squeegees,  supplemented  by  hand 
patrol  and  hand  squeegee.  The  city  uses  for  this  purpose,  70 
electric  motor  squeegees.  The  work  by  the  electric  squeegees 
is  done  at  approximately  20  per  cent,  less  cost  than  by  horse- 
drawn  squeegees. 

The  collection  and  disposal  of  refuse  in  Berlin  is  carried  on 
by  a  private  co-operative  company  working  independent,  and 
not  under  the  control  of  the  city,  either  by  contract  or  munici- 
pal regulation.    The  co-operative  company  serves  approximately 
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35,000  householders  or  apartments,  with  possibly  ten  times  as 
many  families.  The  refuse  is  collected  in  closed  collection 
wagons  and  delivered  to  loading  stations,  where  it  is  loaded  on 
to  cars  and  shipped  to  a  disposal  plant,  some  twenty  miles 
OQtside  the  city.  The  refuse  is  collected  in  a  combined  state. 
The  co-operative  company  consists  of  some  3,000  stockholders 
and  30,000  members.  The  service  is  rendered  according  to 
request,  with  a  fee  charged  according  to  the  amount  removed 
and  frequency  of  service.  The  fees  charged  for  service  are 
sufiBcient  to  permit  the  payment  of  an  annual  dividend  of  ax 
per  cent,  to  the  stockholders  and  in  some  cases  have  permitted 
a  rebate  of  eighteen  per  cent,  to  members,  as  the  allowable 
dividend  cannot  by  law  exceed  six  per  cent.  In  addition  to 
the  dividends  and  rebates,  the  fees  were  sufficient  to  amortise 
the  investments 'in  a  period  of  two  years.  The  disposal  is  made 
by  a  subsidiary  company,  which  is  paid  a  bonus  by  the  co- 
operative company  fcr  disposal. 

The  disposal  of  refuse  consists  in  reclaiming  saleable  ma- 
terial, incineration  of  combustible  material,  land  treatment, 
and  dumping.  The  company  has  been  operating  for  approxi- 
mately 18  years. 

It  is  often  assumed  that  the  work  done  by  this  private  com- 
pany is  carried  on  as  a,  municipal  enterprise,  and  the  statement 
made  that  Berlin  makes  a  profit  out  of  the  collection  and  dis- 
posal of  refuse,  whereas  in  reality  the  co-operative  company 
makes  a  profit  at  the  expense  of  the  members  or  householders, 
who  are  charged  fees  for  the  service. 

In  other  European  cities  we  find  conditions  approaching 
those  in  Berlin,  but  in  most  cases  not  carried  to  the  sune  ex- 
tent in  regard  to  the  organization. 

The  conditions  and  methods  in  the  different  cities  vary,  and 
usually  some  particular  work  or  method  will  be  found  to  have 
received  special  attention  in  each  city. 

In  Hamburg  and  Frankfurt,  more  special  attention  has  been 
directed  to  the  problem  of  refuse  disposal. 

A  special  feature  of  the  disposal  work  at  Hamburg  is  an 
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English  furnace  of  the  "Horafall"  type,  which  was  installed 
in  1896,  and  successfully  operating  at  the  present  time. 

In  conjunction  with  the  disposal  work,  this  city  has  devel- 
oped a  specially  designed  motor  truck,  permitting  its  operation 
from  the  driver's  seat,  or  by  walking  at  the  side  for  refuse 
collection  service. 

At  Altoona  and  Furth,  we  find  the  special  vehicle  with  sec- 
tional body  and  standard  receptacles,  already  referred  to. 

Cologne  is  developing  the  electric  tractor  for  operating 
Bitreet  cleaning  equipment,  as  well  as  for  other  services  in  the 
department. 

Nuremborg  illustrates  what  can  be  accomplished  in  sani- 
tary disposal  of  refuse  by  fill,  as  during  the  past  years  a  beau- 
tiful park  has  been  developed  from  old  sand  pits.  The  dis- 
posals by  fill  is  done  by  dumping  the  refuse,  after  which  it  is 
mixed  and  covered  with  sand,  so  as  to  permit  aeration  eLnd 
digestion  of  the  material  in  the  soil.  The  method  is  not  only 
sanitary  in  contrast  to  our  practice  of  dumping,  but  with 
credit  from  development  no  doubt  proves  to  be  economical. 

Paris  is  particularly  noted  for  the  development  of  motor 
street  cleaning  and  refuse  collection  equipment,  as  no  other 
city  in  the  world  uses  motor  equipment  so  extensively.  The 
modem  disposal  plants  located  on  four  sides  of  the  city,  for 
the  disposal  of  refuse,  are  no  doubt  on  a  more  comprehensive 
scale  than  that  found  in  any  other  city,  involving  as  it  does, 
not,  only  ftmiaees,  but  a  means  for  utilizing  certain  waste 
prodnets. 

The  traffic  conditions  in  Paris,  and  size  of  the  city,  as  well 
as  class  of  pavements,  will  not  permit  of  comparison  with  the 
methods  in  Berlin,  for  the  problem  is  not  only  greater  but 
more  difScolt. 

London  being  divided  into  a  number  of  boroughs,  the  work 
of  street  cleaning  is  carried  on  by  a  separate  o^snization  in 
each.  The  traffic  conditions  in  the  congested  parts  of  London 
makes  the  problem  more  difficult  than  found  in  other  cities, 
although  the  methods  used,  with  some  exceptions,  are  similar. 
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Two  characteristic  features  of  London  are  the  nightly  flush- 
ing by  hose,  and  the  services  of  the  active  orderly  boys  in  re- 
moving deposits  on  the  pavements  to  numerous  boxes  or  bins 
provided  for  that  purpose.  These  boxes  also  contain  sand, 
which  the  orderly  boys  scatter  when  climatic  conditions  de- 
mand it. 

american  conditions. 
Street  Clbakino. 

There  are  a  number  of  American  cities  where  the  work  haa 
been  regarded  of  sufficient  importance  to  warrant  the  selection 
of  men,  specially  fitted  to  devote  their  energies  to  this  branch 
of  municipal  service. 

They  have  directed  their  efforts  toward  standardizing 
methods  and  obtaining  records  of  work  together  vrith  unit 
costs  of  the  same,  thus  applying  scientific  management  towards 
this  branch  of  municipal  work. 

There  are  a  number  of  efficient  men  to  be  found  in  the  vari- 
ous street  cleaning  departments  of  both  large  and  small  cities, 
although  the  majority  of  the  cities  have  not  appreciated  the 
importance  of  the  problem. 

Space  will  not  permit  the  enumeration  of  the  many  efficient 
organizations  and  organizera  throughout  the  country.  A 
perusal  of  the  various  engineering  periodicals  will  show  that 
public  sentiment  and  interest  are  centering  in  this  direction. 

I  would  like,  however,  to  make  special  mention  of  the  con- 
structive and  organization  work  of  Mr.  Fetherston,  in  the 
Borough  of  Richmond,  New  York  City,  who  has  given  special 
attention  to  developing  records,  standards  of  work  and  unit 
costs.  In  his  uew  sphere  as  Commissioner  of  Streets,  New 
York  City,  we  can  expect  greater  advance. 

The  study  made  by  the  Bureau  of  Efficiency  in  Chicago, 
and  covered  in  their  report  on  "Investigation  Bureau  of 
Streets,"  demonstrates  the  possibilities  and  constructive  work 
that  can  be  done  from  a  standpoint  of  effective  and  efficient 
work. 
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One  of  the  best  examples  of  an  efficient  and  effective  street 
cleaning  organization  will  be  found  at  Washington,  and  no 
donbt  the  results  accomplished  in  Washington  will  compare 
favorably  with  those  to  be  found  in  the  best  European  cities. 

The  conditions  in  Washington  are  different  from  those 
found  in  the  majority  of  American  commercial  cities,  as  few 
are  as  well  paved  and  the  streets  kept  in  as  good  repair,  and  in 
addition,  the  traffic  is  much  lighter. 

Notwithstanding  the  advantages,  it  demonstrates  what  an 
efBcient  organization  and  effective  methods  will  accomplish 
when  the  problem  is  taken  up  and  studies  and  application 
made.  In  no  other  city  d9  we  find  as  complete  records  kept 
of  the  work  done,  with  the  unit  cost  of  the  same. 

The  organization  and  methods  of  operation  of  the  Wash- 
ington street  cleaning  are  described  by  Mr.  J.  W.  Paxton,  the 
Superintendent,  in  the  Engineering  News,  under  dates  of  July 
9th,  August  6th,  and  Au^ist  27th,  1914,  and  merit  the  study  of 
officials  interested  in  this  branch  of  municipal  service. 

Rbfcsb  Coij.bction. 

The  methods  of  collection,  as  welt  as  the  frequency  of  col- 
lection will  vary  in  nearly  every  American  city. 

Except  in  a  few  cities,  very  little  attention  has  been  given 
the  problem  of  refuse  collection,  either  from  the  sanitary  or 
economical  standpoint.  Special  emphasis  has  been  given  meth- 
ods of  disposal  in  many  cities,  without  giving  due  considera- 
tion to  collection.  We  are  beginning  to  realize  that  the  col- 
lection is  of  greater  importance  and  more  directly  affects  the 
householder  than  the  di^osal. 

Refdbe  Disposal. 

The  methods  of  disposal  vary  in  different  cities.  The  ma- 
jority of  lai^er  cities  have  disposed  of  garbage  by  contract; 
the  contractor  reducing  the  material  into  saleable  by-products. 
In  the  majority  of  cities,  where  disposal  is  made  by  the  mimici- 
pality,  Uie  incineration  method,  with  few  exceptions,  has  been 
the  practice. 
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The  history  of  disposal  methods  demonstrates  that  proper 
study  has.  not  been  given  the  problem,  aa  the  results  in  many 
cases  have  not  been  satisfactory.  In  cities  where  desirable  re- 
suits  have  been  obtained,  we  usually  find  that  special  stndy  has 
been  given  the  subject  and  with  the  present  tendency  of  ma- 
nioipalities  to  realize  the  importance  of  the  problem,  no  doubt 
^  greater  advance  will  be  made. 

The  majority  of  lar^r  American  cities  are  making  consid- 
erable advance,  and  we  can  look  forward  to  greater  achieve- 
ments and  constructive  work  in  municipal  cleanliness,  with 
results  as  to  standards,  comparing  with  other  branches  of 
municipal  service. 

The  fundamental  principle  of  municipal  cleanliness  is  sani- 
tation and  economy,' and  all  work  in  connection  therewith 
should  be  developed  from  this  standpoint. 

With  trained  experts  at  the  head  of  this  department  taking 
Qp  the  problem  and  making  studies  for  determining  the  proper 
methods,  we  will  find  that  the  work  is  reduced  to  a  science 
from  the  standpoint  of  sanitation  and  economy,  and  the  ef- 
ficiency, as  well  as  the  convenience  and  comfort  of  the  public, 
will  be  greatly  improved. 

DISCUSSION. 

Mr.  Osbobk  :  At  present  we  are  reorganizing  to  some  extent 
the  street  cleaning  in  Toronto.  We  have  at  present  a  district 
which  includes  practica]l,v  all  classes  of  population,  a  manufac- 
turing section,  a  tenement  section,  and  what  we  call  the  A  class 
section  or  better  section  of  the  city,  and  we  have  all  classes 
of  pavement  to  deal  with.  We  are  trying  out  different  meth- 
ods of  street  cleaning,  in  order  to  determine  which  is  the  most 
economical  as  well  as  the  most  efficient.  We  are  mnning  tests 
on  different  pavements,  which  will  give  us  the  cost,  and  over 
a  period  sufficiently  long  to  determine  efficieucj'  as  well  as 
unit  cost  for  doing  the  work.  So  far  aa  our  results  have  gone, 
if  our  methods  as  applied  in  this  one  section  are  applied  to  the 
whole  city,  it  will  give  us  a  saving  in  efficiency  of  ten  to  twenty 
per  cent,  in  the  year's  work,  by  establishing  standard  methods. 
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{Mr.  Osbom  then  shoived  a  number  of  slides,  from  pictures 
taken  in  European  and  American  citiex,  Ulvstrating  the  points 
irought  out  in  his  paper.) 

Mh.  Connkll,  of  Philadelphia:  Were  the  receptacles  in 
Berlin  furnished  by  the  contractor! 

Mr.  Osbokn:    Yes,  sir,  at  the  expense  of  the  householder. 

Mr.  Conkell:  The  adoption  of  standard  reeeptaclea  is  of 
course  a  tTemendous  factor  for  efficient  work  along  this  line. 
Very  few  of  our  cities  have  standard  receptacles,  and  in  many 
cities  the  legislative  bodies  refuse  to  pass  laws  compelling  the 
property  owners  to  purchase  the  proper  kind  of  receptacle. 
The  only  other  way  to  get  the  receptacles  is  to  provide  that 
they  be  furnished  by  the  contractor,  but  by  doing  that  you 
raise  the  cost  of  collection,  and  of  course  raise  the  tax  rate. 

Mh,  Obborn:  In  Berlin  the  city  has  no  jurisdiction  over 
the  company.  It  is  an  incorporated  company  which  goes  out 
and  secures  its  members  among  the  householders.  The  fees 
they  charge  were  sufficient  to  amortize  the  total  investment 
within  two  years,  as  well  as  carry  on  the  work  and  furnish  the 
recepta«les. 

Mr.  Cornell:  Is  that  system  of  collection  used  in  all  dis- 
tricts! Do  they  serve  the  people  in  the  poorer  sections,  places 
comparable  with  our  slums!  Do  they  have  receptacles  like 
those  shown  by  you! 

Mr.  Osborn  :  The  standard  receptacle  shown  I  think  is 
used  in  but  a  few  cities,  Altona  and  Cologne  nnd  Furth.  The 
householder  buys  it,  but  the  city  compels  him  to.  The  condi- 
tion in  this  country  is  that  if  we  can  get  the  householder  to 
secure  a  suitable  receptacle,  we  are  doing  well,  without  com- 
pelling him  to  get  a  standard  receptacle.  With  the  system 
shown,  it  could  not  be  worked  without  the  standard  receptacle, 
and  each  householder  must  have  one. 

Mb.*Connell:  In  Berlin  do  those  in  the  poorer  sections 
fnrniah  the  receptacles,  and  have  their  collections  made  by  this 
contracting  company! 
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Mb.  Osbohn:  In  Berlin  it  is  a  large  receptacle,  which  runs 
up  to  five  or  ten  gallons,  and  is  not  a  standard  receptacle. 

Mr.  Consell:  Do  they  collect  garbage  from  every  section 
of  the  city  I 

Mr.  Osboux  :     Yes,  from  i-very  section  that  will  pay  the  fees. 

Mji.  Cojjnbll:  Who  collects  it  from  the  sections  that  do 
not  pay  themT 

Mr.  Osbofn  :  The  whole  city  is  served  by  this  company,  as 
near  as  I  eould  learn. 

Mb,  Connbll:  Where  you  show  collection  wagons  and 
street  cleaning  apparatus,  is  that  used  in  the  entire  city,  or  is 
it  the  case  of  certain  types  of  machine  being  uRed  in  a  small 
way,  as  in  some  of  our  American  citiesT 

Mr.  Obbobn  :  In  Paris  they  have  built  a  large  garage  which 
will  handle  140  motor  trucks.  They  had  70  then,  and  expected 
the  rest  soon.  The  street  cleaning  equipment  is  standard,  with 
a  number  of  each  machines  in  operation. 

Mb.  Conseix:  From  your  observation  and  investigations 
over  there,  don't  you  attribute  their  efficiency  to  the  fact  that 
they  have  taken  matters  more  seriously  over  there,  and  that 
this  work  has  been  under  the  supervision  of  engineers,  men 
qualified  for  the  work,  instead  of,  as  in  this  country,  under  the 
supervision  of  political  appointees! 

Mil.  OwBOux : "  I  think  there  is  no  doubt  but  that  is  the  case. 
Those  officials  are  appointed  for  life,  and  grow  up  with  the  de- 
partments, and  it  is  their  life  work  to  develop  efficient  meth- 
ods. The  conditions  there  are  different.  The  American  cities 
will  produce  three  times  per  capita  the  amount  of  refuse  pro- 
duced in  a  European  city.  Then,  with  us,  the  official  is  usually 
appointed  for  but  a  short  term,  he  may  be  in  office  four  years, 
and  that  is  scarcely  time  to  work  out  a  con.stnictive  policy. 


REPORT  OP  COMMITTEE  ON  SEWERAGE  AND 
SANITATION. 

Tour  committee  had  thought  of  presenting  to  you  tables 
diowing  the  character  and  extent  of  sanitary  construction  dur- 
ing the  past  year  but  upon  some  investigation  it  seemed  that 
BO  much  of  thifl  tabulation  was  in  progress  and  npoo  so  many 
varied  subjects,  that  it  would  be  wise  to  abandon  this  effort 
and  confine  our  endeavors  to  securing  ori^nal  papers  upon 
tieA  topics  from  various  parts  of  the  country.  This  should 
m^e  a  more  acceptable  review  of  the  progress  of  this  branch 
of  engineering.  Acting  upon  this  thought,  letters  were  ad- 
dressed to  members  of  this  Society  residing  in  different  sec- 
tions and  quite  a  number  responded  favorably  and  we  have 
been  very  fortunate  in  seeuring  a  number  of  papers  of  de- 
cided interest  which  will  be  presented  to  you  during  the 
evening. 

They  are  as  listed  below: 

"Sewage  Disposal  Works,  Preliminary  Investigation  Re- 
quired,"— ^E.  A.  Fisher,  Consulting  Engineer,  Rochester,  N.  Y, 

"Converting  an  Old  Septic  Tank  Into  a  Modem  Two-Story 
Tank." — ^Alexander  Potter,  New  York  City. 

"The  Milwaukee  Sewerage  Problem." — T.  Chalkley  Hatton, 
Chief  Engineer,  Milwaukee  Sewerage  Commission. 

"Economics  of  Sewage  Filters." — George  W.  Puller,  Con- 
sulting Engineer,  New  York  City. 

"The  Experimental  Sewage  Disposal  Plant  of  Brooklyn, 
New  York." — (George  T.  Hammond,  Engineer  in  charge. 

"The  Discharge  of  Inflammable  Wastes  Into  Sewerage  Sys- 
tems and  the  Problem  of  Prevention." — Norman  S,  Sprague, 
Superintendent,  Bureau  of  Engineering,  Pittsburgh,  Pa. 

"Permanent  Sediment  Records  for  Water  and  Sewage." — 
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George  C.  Whipple,  Consulting  Engineer,  New  York  Ci^; 
Profesaor  of  Sanitary  Engineering,  Harvard  University  and 
the  MaBsachusettB  Inetltnte  of  Technology. 

Tentative  promises  for  famishing  additional  p^ers  wer« 
given  OB  by  several  other  engineers,  contingent  upon  their 
being  able  to  spare  the  time  from  their  professional  engage- 
ments but  'as  yet  these  have  not  reached  ns. 

"The  committee  wishes  to  record  its  appreciation  of  the 
hearty  and  prompt  responses  received  from  its  numerous 
requests  and  to  express  its  thanks  to  the  members  who  have 
so  kindly  given  of  their  time  for  onr  benefit  and  pleasure. 

AI.BZANDBB  J.  Tatlob,  ChokmiM. 

N.  S.  Sprasub. 


SBWAGB  DISPOSAL— PRELIMINARY  INVESTIGATIONS 
BEQUIBED. 


Bjf  Edw^n  A.  FiBHTflt.  Coruvliing  Engineer  to  City  of 
Rocketter,  N.  T. 


Sewage  has  been  defined  as  the  "water  snpply  of  a  town  or 
eity  after  it  has  beoi  oaed."  This  water  supply  poUnted  by 
sneh  nse  mitst  erentnally  be  dJBcharged  into  a  stream  or  a 
large  body  of  water. 

Sewage  disposal,  as  eonunonly '  considered,  refers  to  a 
method  of  disposal  that  will  prevent  a  nnisance.  Hie  method 
required  for  a  satisfactory  disposal  vanes,  according  to  local 
eonditions,  from  the  complete  purification  by  filtration  throogh 
beds  of  sand  to  the  di^osal  of  ontreated  sewage  directly  into 
a  stream  or  large  body  of  water. 

Many  attempts  have  been  made  by  goTcming  bodies  to  en- 
force general  requirements  for  all  disposal  plants.  The  follow- 
ing reference  to  special  investigations  is  given  to  show  the 
neocBsity  of  treating  each  ease  by  itself. 

Qreat  Britain  was  the  first  in  the  field  is  the  stndy  of 
sewage  disposal  problems.  This  was  forced  upon  them,  dne  to 
the  fact  that  the  rivers  were  small  and  the  population  dense. 

The  local  governing  board  having  charge  of  these  matters 
required,  except  in  exceptional  cases,  the  sewage  or  effluent 
to  be  disposed  of  on  an  adequate  area  of  suitable  land  before 
its  discharge  into  a  stream. 

In  1898  a  Royal  CommisBion  was  appointed  to  deal  with  the 
question  of  sewage  disposal.  Mr.  Kuichling,  in  commenting 
on  tiie  report  of  this  commission  states  that  it  was  composed 
of  some  of  the  foremost  sanitarians,  physicians,  chemists  and 
engineers  of  Great  Britain,  such  as  BJchard  Thome,  Prof. 
Uiohael  Foster,  Prof.  William  Ramsay,  Dr.  James  B.  Russell 
and  Gen.  James  C.  P.  Carey. 
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The  commiasion  mentioned  held  144  meetings  and  called 
before  it  200  witnesses,  all  of  which  were  experts  in  their  re- 
spective occapstions. 

In  its  fifth  annual  report,  issued  in  September,  1903,  the 
commission  expressed  the  gener&l  conclusion  that  it  is  prao- 
tieal  to  purify  the  sewage  of  any  town  to  any  degree  required, 
either  by  land  treatment  or  artificial  filters,  etc.  The  choice  of 
a  scheme,  however,  must  depend  on  a  large  number  of  condi- 
tions. The  commission  was  careful  to  emphasize  the  view  that 
the  circumstances  in  different  towns  vary  to  such  an  extent 
tliat  it  is  impossible  to  apply  the  same  general  rules  or  systems 
to  all  eases. 

Mr.  Kuiehling  again  says,  that  "from  the  aforesaid  conclu- 
sion of  the  commission  it  is  reasonable  to  infer  that  the  subject 
of  sewage  disposal  is  by  no  means  simple,  and  that  a  useful 
knowledge  of  this  difficult  art  cannot  be  obtained  quickly  by 
the  hasty  perusal  of  a  small  quantity  of  popular  scientific  liter- 
ature which  has  mostly  been  written  by  persons  without  ade- 
quate practical  experience,  or  by  those  who  have  financial  in- 
terests in  the  exploitation  of  special  methods  of  treatment." 

Mention  may  be  made  of  the  thorough  and  intelligent  in- 
vestigation in  America  by  a  commission  known  as  the  Metro- 
politan Sewerage  Commission,  appointed  in  1906,  for  the  pur- 
pose of  investigating  the  question  of  sewage  disposal  for  the 
City  of  New  York.  This  commission  consisted  of  Dr.  George 
A.  Soper,  President;  James  H.  Fuertes,  Secretary;  H.  DeB. 
Parsons,  Charles  Sooysmith  and  Linsley  R.  Williams.  Its  final 
report  was  presented  unler  date  of  April  30,  1914,  in  a  printed 
volume  of  nearly  800  pages. 

The  commission,  in  addition  to  its  own  investigations, 
called  before  it  a  large  number  of  experts  on  sewage  disposal, 
among  whom  were  Mr.  Samuel  Rideal,  on  oxidation  processes 
applicable  to  New  York  conditions;  Dr.  Carl  Imhoff,  upon  the 
use  of  Emscher  tanks  in  purifying  the  harbor;  X.  H.  Oood- 
nough,  Chief  Engineer  of  the  Massachusetts  Board  of  Health, 
on  the  discharge  of  sewage  into  the  harbors  of  Boston  and 
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New  York ;  Dr.  Qilbert  J.  Fowler  of  Manchester,  England,  and 
Mr.  John  D.  Watson  of  Birmingham. 

In  the  summer  of  1913  the  commission  also  called  Mr. 
George  W.  Faller  and  Mr.  Badolph  Bering. 

Mr.  Hering  said  that  "the  sewage  problem  in  New  York  is 
more  complex  than  in  any  other  large  city,  as  the  work  of  the 
eommission  has  demonstrated.  Its  solution  depends  npon  soi- 
entifie  knowledge  and  practical  experience.  It  can  be  aided 
by  results  satisfactorily  obtained  elsewhere  under  similar  con- 
ditions. It  depends  also  upon  the  opinions  and  desires  of  the 
inhabitants.  Some  conditions  and  some  people  will  demand 
higher  standards,  and  therefore  generally  greater  expenditures 
for  some  cities  than  for  others.  The  circumstance  baa  occa- 
sionally made  the  solution  difficult  and  slow  of  adoption. 

"Municipal  expenditures  should  be  divided  in  such  propor- 
tions among  the  different  demands  of  a  community  that  the  re- 
salts  obtained  are  fairly  well  balanced  in  all  directions.  •  •  • 
In  Enrope  this  proportionate  expenditure  generally  receives 
more  attention  than  here. 

"The  problem  may  be  divided,  in  my  opinion,  into  three 
groups;  One  relating  to  health,  another  to  science,  and  a  third 
to  cost.  *  *  *  The  psysiciaa  osnally  deals  with  the  first,  the 
engineer  with  the  second,  and  the  public  must  deal  with  the 
third  group." 

The  Board  of  Estimate  and  Apportionment  of  New  York 
City  appointed  a  commission  of  Engineers  of  which  Mr.  Nelson 
P.  Lewis,  chief  engineer  of  the  board,  is  chairman,  to  co- 
ordinate the  work  of  the  Metropolitan  Sewerage  Commission 
with  that  of  the  various  boroughs  of  the  city. 

Among  other  cities  that  may  be  mentioned  where  extensive 
investigations  of  methods  of  sewage  disfKisal  have  been  made, 
is  Toronto,  whose  investigations  extended  over  a  period  of  at 
least  ten  years.  The  leading  experts  in  both  this  country  and 
in  Europe  were  consulted  before  final  plans  were  adopted. 

The  City  of  Baltimore,  with  a  population  of  over  half  a 
million,  up  to  a  few  years  ago  had  no  sewerage  system,  and 
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practically  no  sewers.  An  extensive  and  thorough  investiga- 
tion resnlted  in  a  legislative  act  for  a  complete  system  of  sepa> 
rate  sewers  and  for  the  most  efficient  purification  s^'stem 
known  to  sanitary  science.  The  works,  now  nearly  completed, 
unhampered  by  past  construction,  and  intelligently  planned 
and  executed,  afford  what  is  probably  the  best  example  of 
modem  sewer  construction  and  sewage  disposal  anywhere  in 
America. 

Many  other  cities  are  waking  np  to  the  fact  that  increase 
in  population  and  the  advance  in  sanitary  science  require 
changes  in  method  of  sewage  and  waste  disposal. 

MUwauhee  has  recently  called  from  his  well  earned  retire- 
ment from  professional  work  a  Past  President  and  charter 
member  of  this  Society,  Mr.  Qeorge  H.  Benzenberg,  and  insists 
that  he  serve  his  eity  as  chairman  of  its  recently  created  Sew- 
erage Commission. 

The  CSty  of  Cleveland  is  also  carrying  on  extensive  experi- 
ments and  investigations  relative  to  the  proper  disposal  of  its 
sewage  which  is  now  discharged,  without  treatment  of  any 
kind,  direct  into  Lake  Erie. 

The  Massachusetts  State  Board  of  Health  has  for  many 
years  carried  on  extensive  investigations  in  the  field  of  sewage 
disposal,  and  its  reports  have  contributed,  perhaps  more  than 
other  agency  in  America,  to  the  increase  of  knowledge  in  this 
branch  of  sanitary  science. 

Pertinent  to  this  question,  an  editorial  in  "Bn^eering 
News,"  of  October  2,  1913,  referring  to  the  preliminary  report 
on  the  pollution  of  boundary  waters  (United  States  and  Can- 
ada) says,  among  other  things,  "A  refreshing  spirit  of  common 
sense  runs  through  this  report,"  and  further,  that  "Another 
indication  of  the  common  sense  spirit  is  its  indorsement  of 
Findings  10  and  11  of  the  Report  of  the  Committee  on  Stand- 
ards of  Purity,  George  C.  Whipple,  chairman,  submitted  on 
October  22,  1912,  to  the  National  Associntion  for  Preventing 
the  Pollution  of  Rivers  and  Waterways."  These  findings  em- 
bodied a  rational  basis  for  the  regulation  of  water  pollution  in 
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Kccordanee  with  local  conditions,  taking  into  account  the  har- 
den which  ean  reasonably  be  placed  apon  water  pnrifieation 
plauta. 

George  W.  Foller,  in  hia  work  on  "Sewage  Dispoaal,"  says, 
onder  the  headiag  of  "Changing  View  Point":  "Many  sani- 
tarians and  medical  men  are  clamoring  stoutly  for  the  elimina- 
tion of  all  sewage  matters  from  American  streasu.  Literally, 
this  is  impossible.  No  longer  can  there  be  streams  of  pristine 
parity  in  popnlona  districts.  This  ia  one  of  the  penalties  of 
eivilization.  On  tiie  other  hand,  it  may  be  freely  stated,  that 
many  streams  are  now  polluted  to  a  disgraoefnl  degree.  Cor- 
rections are  most  urgently  needed.  *  *  •  Theoretically,  the 
treatment  of  sewage  should  not  be  made  so  complete  that  the 
sanitary  benefit  derived  {herefrom  is  incommensurate  with  the 
eost  involved.  This  subject  is  ably  dealt  with  in  a  report  by 
Messrs.  Hazen  and  Whipple,  indorsed  by  Messrs.  Steams  and 
Eddy,  on  "Sewerage  and  Sewa^  Disposal  Conditions  at  Pitta- 
burgh^  Pa." 

At  a  session  of  the  International  Association  of  Municipal 
-Hygiene,  held  at  Chicago,  September  29,  1911,  there  was 
formed  the  Great  Lakes  International  Pure  Water  Association. 
At  the  meeting  in  question  considerable  attention  was  given  to 
available  information,  and  particularly  as  to  the  policy  to  be 
adopted. 

The  medical  men  present  seemed  to  favor  strongly  the  thor- 
ough purification  of  all  sewage,  whereas  the  engineers  present 
mdeavored  to  point  out  the  wisdom  of  treating  each  problem 
on  its  merits  and  purify  the  sewage  little  or  much,  as  occasion 
required.    The  following  resolution  was  adopted : 

"Resolved,  That  the  chairman  of  this  meeting  be  instructed 
to  eonununicate  to  the  principal  national  authorities  of  the 
United  States  and  Canada  that  it  ia  the  opinion  of  the  health 
officers  and  other  sanitarians  here  assembled,  that  no  ci^ 
should  be  allowed  to  pour  untreated  sewage  into  the  waters  of 
the  Great  Lakes  in  any  case  where  the  water  supply  would  be 
endangered ;  that  harmful  trade  wastes  should  not  be  allowed 
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to  be  poured  into  such  waters,  and  that  boats  plying  these 
waters  should  be  required  to  make  adequate  provision  for  the 
disposal  of  their  sewage. ' ' 

The  purpose  of  referring  at  length  to  tiie  investigations 
described  ia  to  emphasize  the  fact  universally  recognized  by 
all  sanitary  engineers,  that  no  general  rulea  or  regnlations  can 
be  adopted  covering  all  oases,  and  that  each  case  should  be 
taken  up  individually.  The  health  authorities  having  juris- 
diction of  that  matter  should  use  the  largest  degree  of  common 
sense  in  dealing  with  the  problem. 

The  City  of  Rochester  was  among  the  first  of  the  cities 
bordering  on  the  Great  Lakes  to  voluntarily  take  up  the  scien- 
tific treatment  of  its  sewage.    It  may  be  of  interest  to  briefly 
-  recite  the  atepa  in  the  investigation  and  give  a  general  descrip- 
tion of  the  works  now  nearing  completion. 

The  City  of  Rochester  is  situated  in  Monroe  County,  state 
of  New  Torh.  The  central  portion  is  about  263  feet  above  the 
level  of  Lake  Ontario,  seven  miles  northerly,  and  5^0  feet 
above  mean  tide  water. 

The  Genesee  river,  flowing  through  the  city  northerly  to 
Lake  Ontario,  has  three  falls  and  several  rapids  within  the 
corporate  limits,  with  an  aggregate  fall  of  about  260  feet. 

The  Erie  canal  passes  diagonally  through  the  city.  The 
new  Barge  canal,  which  will  take  the  place  of  the  Erie  canal, 
passes  through  Genesee  Talley  Park  about  three  miles  south, 
and  will  connect  with  the  center  of  the  city  through  the  Gen- 
esee river.  The  drainage  area  of  the  river  ia  about  2,400  square  ■ 
miles;  minimum  flow  in  Rochester  200  cubic  feet  per  second: 
average  in  summer  500  to  1,000  cubic  feet:  minimum  fiood 
flow  about  50,000  cubic  feet;  average  rainfall,  32.50  inches. 

Water  supply,  domestic  from  Hemlock  Lake,  30  miles  south, 
in  1913,  21,500,000  gallons  per  day;  river  water  fire  service, 
2,200,000  gallons.    Average,  per  capita,  about  100  gallons. 
The  population  in  1880  was    89.36C 
"    1890     '■    138,896 
"   1900     "    163,500 
■'    1905     '•    181,670 
"   1910     "    218.129 
"    1914  est.    245,000 
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The  sewers  in  the  main  portion  of  the  eity  are  of  the  com- 
bined system.  Id  the  newly  annexed  territory,  called  the 
Brighton  Districts,  the  sewers  are  on  the  separate  system.  The 
total  length  of  sewers  in  1S13  was  approximately  275  milea. 
The  total  length  of  streets  in  1913  was  about  360  miles,  of 
which  230  miles  are  improved. 

The  surface  water  enters  the  combined  system  tbrough  mr- 
face  sewers  withont  catcbbasina.  The  total  area  tribntary  to 
the  main  disposal  plant  is  fq>prozimately  15,500  acres. 

In  the  year  1887  the  Common  Coiincil  appointed  a  special 
committee  to  investigate  and  report  upon  the  East  Side  Belt 
Line  Sewer.  The  committee  selected  from  a  nnmber  of  engi- 
neers Mr.  Emil  Eniohling,  then  a  resident  of  this  city,  as  the 
engineer  to  make  the  investigation  and  plans  for  this  sewer, 
and  also  to  report  npon  a  purification  system.  This  report  was 
made  on  April  29,  1889. 

The  Belt  Line  Sewer,  thereafter  called  the  East  Side  Trunk 
Sewer,  was  planned  and  bnilt  at  such  an  elevation  that  the 
sewage  could  be  taken  from  it  to  any  point  north  of  the  city 
that  might  be  selected,  for  treatment.  The  entire  sewage  of 
the  city  from  that  time  nntil  the  present  has  been  discharged 
into  the  Genesee  river  without  any  treatment  whatever. 

No  ver^  serious  complaints  were  made  coneemiug  the  con- 
dition of  the  river  until  about  the  year  1900.  The  condition 
of  the  river,  however,  continually  grew  worse,  and  in  the  year 
1904  Mr.  Knichling  was  again  employed  to  investigate  and 
report  upon  the  question  of  the  sewage  disposal  for  the  entire 
city. 

These  investigations  were  continued  until  February,  1907, 
when  a  report  was  presented  to  Hon.  James  G.  Cutler,  then 
mayor  of  the  city,  which  report  and  recommendations  were 
concurred  in  by  Messrs.  George  H.  Benzenberg  of  Milwaukee, 
then  President  of  the  American  Society  of  Civil  Engineers,  and 
Rudolph  Hiring  of  New  York  City. 

On  account  of  extensive  improvements  in  the  water  works 
system  then  going  on,  and  the  nearness  of  the  eity  to  the  debt 
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limit,  it  was  impracticable  to  proceed  immediately  with  the 
eonstmction  of  the  work  as  recommeuded.  Mr.  Kniehling  wai 
then  retained  to  make  farther  etudies,  especially  in  elabora- 
tion  of  the  plan  recommended. 

In  March,  1910,  he  made  a  sopplemental  repon,  entitied 
"Notes  on  Sewage  Disposal,"  in  which  all  methods  of  treat- 
ment were  discnsaed  and  comparatiTe  estimates  of  the  coat 
submitted. 

Mr.  Knichling  in  his  first  report  in  1889  disctuned  four 
methods  of  disposal ;  1,  by  chemical  treatment ;  2,  filtration 
through  land  without  cnltivation ;  3,  sewage  farming,  or  filtra* 
tion  through  land  with  cnltiTation,  and  4,  discharge  of  crude 
sewage  into  the  lake.  At  that  time  he  favored  the  chemical 
treatment  and  soggested  the  location  of  a  treatment  plant  on 
the  east  side  of  the  river  about  a  mile  north  of  the  city  line. 

In  his  later  reports  of  1907  and  1910,  which  reports  were 
concurred  in  by  Messrs.  Benzenberg  and  Hering,  he  favored 
the  use  of  detritus  tanks  for  the  removal  of  the  heavier  matter 
in  the  sewage,  followed  by  fine  screens  such  as  had  been  sne- 
cessfully  used  in  many  of  the  German  cities. 

On  Pebrnsry  26,  1910,  by  direction  of  his  honor,  Mayor 
Edgerton,  the  writer  presented  general  plans  for  improving 
the  sewerage  and  sewage  disposal  of  the  city  of  Soohester  to 
Hon.  Eugene  H.  Porter,  then  Commiasioner  of  Health  of  th« 
State  of  New  York. 

Before  submitting  his  final  report  the  City  Engineer  and 
his  Principal  Assistant,  Mr.  John  F.  Skinner,  accompanied  by 
Mr.  Kuichling  as  consulting  engineer,  inspected  the  sewage  dis- 
posal works  of  Worcester,  Providence,  Boston,  Cleveland,  Co- 
lumbus, Beading,  and  the  completed  plans  of  plants  in  process 
of.  construction  at  Toronto  and  Baltimore.  Advantage  was 
also  taken  of  the  experience  of  many  other  cities  both  in  this 
country  and  Europe  during  the  six-year  period  in  question. 

The  plans  as  submitted  provided  for  the  collection  of  the 
sanitary  sewage  together  with  an  additional  two  and  one-half 
volumes  of  storm-water  in  the  system  of  intercepting  sewers, 
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and  the  conveyance  through  a  tmnk  sewer  to  disposal  works 
located  about  one-half  mile  from  the  lake  front,  and  about 
60  feet  above  the  surface  of  the  lake. 

The  treatment  of  the  sewage  by  pasnng  through  a  seriefl  of 
detritus  tanks  operated  so  as  to  make  the  mean  velocity  not 
more  than  two  inches  per  second,  when  storm-water  was  being 
treated,  and  not  less  than  about  one  inch  per  second  during 
dry  weather,  in  order  to  avoid  the  formation  of  much  offensive 
sludge.  After  flowing  through  the  detritus  tanks  in  the  man- 
ner  indicated  it  was  intended  to  pass  the  sewage  through 
screens  having  a  clear  opening  of  about  1-12  inch  or  less  in 
width. 

Commissioner  Porter  held  a  public  hearing  on  the  proposed 
plans  in  the  common  council  chamber  at  Rochester,  on  June  9, 
1910.  In  opening  this  meeting  Dr.  Porter  said,  among  other 
things,  "When  we  come  to  the  question  of  sewage  disposal  at 
the  present  time  I  think  it  is  safe  to  say  that  there  are  certain 
underlying  principles  which  are  of  universal  application,  but 
every  particular  case  must  be  decided  upon  its  individual 
merits.  •  •  •  The  question  of  the  proper  disposal  of  the 
sewage  of  the  city  of  Rochester  is  a  part  of  the  greater 
problem  of  the  sanitation  of  our  Great  Lakes,  which  now  takei 
into  consideration  every  city  and  municipality  that  is  now,  or 
may  later,  discharge  into  the  Oreat  Lakes. 

The  hearing  developed  no  intelligent  opposition  to  the  plans 
as  submitted,  and  resulted  in  no  suggestions  of  improvement. 
The  State  Commissioner  said,  "Believing  that  the  city  of 
Rochester  should  have  the  best  advice  in  this  matter  that  the 
department  could  give  it,  I  submitted  the  matter  of  the  ap- 
proval of  these  plans  to  three  of  the  leading  experts  in  sani- 
tary engineering  in  this  country — Messrs.  Allen  Hazen  of  New 
York  City;  X.  H.  Ooodnough,  engineer  of  the  Massachusetts 
State  Board  of  Health,  Boston,  Mass. ;  F.  Herbert  Snow  of  Har- 
risbnrg,  engineer  of  the  Pennsylvania  State  Board  of  Health,  as 
well  as  to  Theodore  Horton,  engineer  of  the  New  York  State 
Board  of  Health. 
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The  questions  regarding  which  they  were  requested  to  ex* 
press  an  opinion  were  as  follows : 

1.  Will  the  ^stem  of  intercepting  sewers  removing  from 
the  Genesee  river  the  raw  sewage  of  Rochester,  except  daring 
time  of  storms,  eliminate  practically '  all  nuisance  from  the 
river  in  and  below  the  city  of  Bochestert 

2.  Will  the  overflow  of  sewage  during  storms  after  pro- 
posed plans  are  executed,  produce  any  nuisance  along  the  river 
in  or  below  the  cityf 

3.  Will  the  effluent  from  the  proposed  sedimentation  and 
screening  plant,  after  discharge  into  lake,  7,000  feet  from  shore 
in  55  feet  of  water,  produce  any  nuisance  in  the  lake  at  the 
point  of  discharge  or  beyond  a  very  limited  zone  immediately 
surrounding  such  point  of  outletf 

4.  Will  the  pollution  affecting  in  any  way  the  senses, 
occur  along  the  lake  shore  as  a  result  of  discharge  of  the  ef- 
fluent from  the  proposed  sedimentation  And  screening  plant, 
under  adverse  conditions  of  wind  or  wave  action! 

5.  Will  any  chemical  or  biological  traces  of  sewage  ever 
be  found  so  far  distant  from  the  outlet  as  along  the  shores  <tf 
the  lake) 

6.  Will  the  sewage  efSnent  from  the  proposed  sedimeatta- 
tion  and  screening  plant,  discharged  at  a  point  7,000  feet  from 
short  in  55  feet  of  water  result  in  less  pollution  along  the 
shores  of  Lake  Ontario,  east  or  west  of  the  mouth  of  the  Qene- 
see  river,  than  now  occurs  from  the  raw  sewage  discharged 
into  the  Genesee  river,  and  in  turn  into  the  lake  at  the  mouth 
of  1^  river  T 

7.  Will  any  pollution  from  the  discharge  of  effluent  from 
proposed  settling  and  screening  plant  reach  the  shores  of  Lake 
Ontario  in  amounts  and  under  conditions  that  will  injuriously 
affect  bathing  along. these  shores  or  appreciably  menace  the 
health  of  bathers  t 

8.  Will  the  organic  matter  remaining  in  the  sewage  ef- 
fluent after  treatment  in  the  proposed  sedimentation  and 
screening  plant,  be  ultimately  completely  oxidised  before  any 
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aneli  organic  matter  lias  traveled  any  considerable  distance 
from  the  oatletst — especially  before  it  could  travel  as  far  dis- 
tant as  7,000  feet,  to  the  ^learest  sbort  of  the  lakeT 

9.  Will  the  discharge  of  the  effluent  from  the  sedimenta- 
tion and  screening  plant  under  the  proposed  conditions  affect 
tbe  potability  of  the  filtered  water  supply  of  Rochester  and 
Ontario  water  works,  west  of  the  mouth  of  the  Genesee  river 
and  some  three  miles  from  this  proposed  outlet — 

(a)  More  deleterionsly  than  under  existing  conditions  of 
discharge  of  raw  sewage  into  the  Qenesee  river  t 

(fa]  In  general  to  sueh  an  extent,  assuming  ordinary  opera- 
tions of  tbe  filter  plant,  so  as  to  be  a  menace  to  this  supply! 

10.  Will  any  pollution  derived  from  the  discharge  of  the 
effluent  of  tbe  proposed  disposal  works — 

(a)  Ever  reach  the  water  intake  of  the  Oswego  supply, 
taken  from  the  lake  some  50  miles  distant,  just  west  of  tbe 
moatb  of  the  Oswego  rivert 

(b)  If  it  should  ever  reach  tbe  intake  under  unfavorable 
eonditiona  of  wind,  would  the  pollution  be — 

(1)  Less  in  amount  and  frequency  than  would  occur  from 
pollution  carried  from  the  polluted  Oswego  river  and  the  sew- 
ers of  the  eity  of  Oswego  f 

(2)  In  such  amounts  and  with  sucb  frequency,  that,  inde- 
pendent of  other  pollution,  it  would  appreciably  affect  the 
potability  of  the  Oswego  supply  t 

11.  If  the  proposed  plans  are  insufficient,  should  additional 
purification  be  aecomplisfaed — 

(a)  By  removing  danger  to  health  by  disinfection  or  sterili- 
zation 1 

(b)  By  increased  oxidation  or  nitrification  through  biologi- 
cal filtration! 

(c)  By  double  protection  obtained  by  biological  filtration 
and  disinfection  t 

12.  hx  view  of  the  fact  that  the  .Oenesee  river  below 
Boehester  will  not  be  potable  after  the  execution  of  the  pro- 
posed plana,  and  cannot  be  made  so  because  of  the  pollution 
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which  must  directly  or  indirectly  reach  the  river  during  its 
course,  should  only  such  purification  be  required  as  will  guar- 
antee freedom  from  any  nuisance  or  any  effect  upon  the 
senses! 

13.  Judged  in  the  light  of  the  broader  problem  of  Great 
Lake  pullution,  and  the  establishing  of  a  general  policy  con- 
oeming  the  requirement  for  sewage  purification,  in  connection 
with  not  only  the  city  of  Rochester,  but  of  other  cities  and 
municipalities  along  the  Great  Lake  system,  are  the  proposed 
plans  in  their  present  form,  or  a  somewhat  modified  form, 
sufficient  and  appropriate ;  and  m  your  opinion  should  they  be 
approved  by  the  department  either  unconditionally,  or  upon 
certain  conditions  and  whatt 

The  report  of  the  engineers  consulted  was  a  general  ap- 
proval of  the  plans  as  submitted.  Mr.  Horton,  however,  sug- 
gested  that  the  plans  be  changed  so  as  to  provide  settling 
tanks  of  twice  the  capacity  shown  by  the  plans,  together  with 
changes  in  other  minor  details  of  the  plans.  The  commissioner 
approved  of  the  recommendations  of  the  engineer,  and  re- 
tamed  the  plans  for  the  changes  suggested. 

Farther  consideration  was  given  to  the  matter,  and  instead 
of  doubling  the  capacity  of  the  detaitus  tanks,  which  would 
have  resulted  in  mixing  sludge  with  the  heavy  material  for 
which  the  detritus  tanks  were  planned,  it  was  decided  to  add 
sedimentation  tanks.  These  tanks  were  designed  to  be  150 
feet  long,  25  feet  wide  and  contain  an  average  depth  of  liquid 
of  6  feet,  and  to  provide  for  a  period  of  30  minutes  detention. 

It  was  projiosed  to  construct  a  set  of  six  tanks  at  the  pres- 
ent time,  the  number  to  be  increased  from  time  to  time  as  the 
population  of  the  city  grows.  It  was  also  intended  that  the 
aperture  of  the  screens  be  increased  to  i^  inch. 

The  plans  as  changed  were  again  submitted  to  the  State 
Commissioner,  and  finally  approved  on  September  23,  1910. 

The  plans  referred  to  were  designed  for  a  future  popula- 
tion of  275,000.  This  estimate  was  based  upon  the  growth  of 
the  city  prior  to  the  year  1905,  as  shown  by  the  census  reports. 
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The  results  of  the  1910  census  showed  that  the  rate  of  growth 
was  very  much  in  excess  of  that  shown  by  the  preceding 
enumerations,  consequently  the  estimates  of  the  future  popula- 
tion were  revised  and  the  plan  of  the  works  as  now  constructed 
is  based  upon  a  future  population  within  the  city  of  400,000. 

It  is  estimated  that  10,000.  will  reside  in  what  is  known  as 
the  Brighton  District  to  be  served  by  a  system  of  separate 
sewers  and  an  Independent  treatment  plant.  It  is  also  asnuned 
that  the  sewage  of  a  population  of  48,000  in  territory  adjacent 
to  the  city  will  eventually  reach  the  main  plant. 

The  original  plan  was  also  based  upon  a  water  supply  of 
100  g^ona  per  capita  daily.  The  revised  plans  provide  for  a 
per  capita  use  of  120  gallons. 

The  disposal  of  the  sludge  from  the  sedimentation  tanks 
was  a  very  serious  problem.  The  city  Required  on  the  lake 
short  an  area  of  about  290  acres  of  land.  This  area  adjoined 
the  city's  lakeside  park  known  as  the  " Durand-Bastman 
Park,"  having  an  area  of  nearly  500  acres.  It  was  extremely 
desirable  therefore  that  the  disposal  plant  should  be  con- 
structed so  as  to  avoid  a  nuisance  on  any  part  of  the  newly 
acquired  territory. 

Further  investigations  satisfied  both  the  city  engineer  and 
iiv.  Kuicbling,  the  consulting  engineer,  that  the  tanks  recently 
installed  in  the  Emscher  District  in  Qermany,  known  as  the 
Imhoff  tanks,  provided  a  sludge  that  could  be  disposed  of 
without  appreciable  nnisance. 

After  an  extended  study  of  these  tanks,  and  several  con- 
sultations with  Dr.  Imhoff  himself,  it  was  decided,  with  the 
approval  of  the  mayor,  to  substitute  Imhoff  tanks  for  the  plain 
sedimentation  tanks.  The  plans  were  therefore  amended  and 
again  submitted  to  the  State  Commissioner  of  Health,  and  were 
approved  by  him  in  January  of  this  year. 

Previoufl  to  this  approval,  however,  Prof.  George  C.  Whip- 
ple, Professor  of  Sanitary  Engineering  in  Harvard  University, 
and  probably  the  foremost  sanitary  engineer  in  matters  of 
water  and  sewage  treatment  in  this  country,  was  retained  to 
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investigate  and  report  upon  the  conditionH  of  the  lake  and 
river,  and  Irondequoit  Bay.  The  analytical  work  involved  in 
the  investigation  was  carried  on  by  two  of  his  associates  at 
Harvard  University,  Mr.  Melville  C.  Whipple  and  Dr.  J.  W.  U. 
Bunker,  in  co-operation  with  Prof.  Charles  Wright  Dodge  of 
the  University  of  Rochester,  who  generously  provided  all 
needed  facilities  at  his  laboratory  at  the  university. 

Prof.  Whipple,  in  an  elaborate  report  dated  October  31, 
1912,  concurred  in  the  change  of  the  sedimentation  tanks  to 
the  Imhofl  type,  and  said  in  conclusion : 

"As  a  conclusion  from  the  results  of  the  studies  made  dur- 
ing the  past  summer,  I  concur  in  the  opinion  of  the  State  De- 
partment of  Health  and  of  the  consulting  engineers  who  have 
inTestigated  the  subject  in  the  past,  that  the  disposal  of  the 
sewage  of  Rochester  in  the  manner  proposed  is  the  one  that 
best  meets  the  demands  of  the  situation. 

"As  a  result  the  Qenesee  river  below  the  city  will  be  re- 
stored to  its  natural  use  as  a  public  park ;  the  quality  of  the 
lake  water  at  the  intake  of  the  Rochester  and  Lake  Ontario 
Water  Company  will  be  improved;  the  water  at  the  beaches 
near  the  river  mouth  will  be  very  materially  improved;  and 
the  sanitary  quality  of  the  water  along  the  beaches  at  points 
nearer  the  sewage  outlet  will  not  be  impaired. 

"I  recommend,  however,  that  the  plans  be  modified  by  the 
substitution  of  an  improved  method  of  sedimentation,  and  that 
a  plant  for  disinfecting  the  effluent  be  installed  and  kept  in 
readiness  for  use  in  case  sobsequent  examination  shows  it  to 
be  desirable. 

"I  recommend  further  that  after  the  new  works  shall  have 
been  pat  in  operation,  a  series  of  observations  similar  to  those 
made  daring  the  past  summer  be  again  made  in  order  to  show 
whether  the  results  expected  of  the  process  of  sewa^  treat- 
ment are  attained." 

In  April  of  this  year,  and  prior  to  the  award  ot  the  eontraot 
for  the  disposal  plant,  the  experimental  plant  at  Elmharst, 
Borough  of  Queens,  for  the  electro-chemical  treatment  of  sew- 
age under  process  of  C.  P.  Landreth,  was  investigated. 
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In  view  of  the  fsct  that  the  system  as  plaimed  was  practi- 
cally completed,  with  the  exception  of  the  treatment  plant,  and 
to  the  further  fact  that  the  new  system  was  nntried  in  practical 
use,  it  was  not  deemed  advisable  to  longer  delay  the  construc- 
tion of  the  plant  as  planned. 

It  may  be  stated  that  the  construction  of  the  Imhoff  tanks 
was  delayed  for  over  a  year  in  order  to  study  the  operation  in 
this  country. 

The  system  of  dj^osal  as  now  nearing  completion  consists 
of  as  intercepting  and  outlet  sewer  taking  the  sewage  from 
ail  sewers  now  emptying  into  the  Genesee  river.  This  sewer  is 
planned  to  take  care  of  a  future  population  of  390,000  on  the 
eunbined  ^stem  and  48,000  additional  on  the  separate  system. 

At  the  end  of  the  intercepting  outlet  sewer  six  parallel 
detritus  tanks  are  provided,  each  90  feet  long,  10  feet  wide 
and  4.4  feet  deep  helow  dry-weather  flow  line.  These  tanks 
are  provided  at  the  entrance  with  coarse  racks  and  the  lower 
end  with  mechanically-cleaned  screens  with  ^-inch  opening. 
The  average  cross-section  of  the  channel  when  half  filled  with 
detritus  will  be  29  square  feet  under  dry  weather  conditions. 
When  carrying  storm-water  the  surface  will  be  2.94  feet  higher 
and  the  average  cross-section  will  be  58.8  feet.  The  velocities 
tbrou^  this  tank  will  be  0>95  feet  per  second  for  dry  weather 
flow  and  0.64  feet  per  second  for  storm-water. 

Following  the  detritus  tanks  two  main  efQuent  channels 
lead  down  between  symmetrical  groups  of  ImhofF  tanks.  There 
are  20  onits  in  the  Imhoff  tank  installation  together  with- the 
sludge  beds  and  appurtenances.  Each  unit  consists  of  a  tank 
110  feet  long  and  35  feet  wide  inside  with  35  feet  total  depth 
of  sewage.  Settling  chambers  with  sloping  bottoms  are  two  in 
number  each  10  feet  wide,  with  a  cross-section  of  173  square 
feet  varying  from  193  square  feet  at  high  water.  Each  chan- 
nel  has  two  Biota  7  inches  wide.  Three  longitudinal  gas  vents 
of  an  area  of  24  per  cent,  of  the  entire  tank.  Th«  aludge  com- 
partment, exclusive  of  the  three  hoj^er-shaped  pockets  in  tiie 
bottom,  and  of  a  4-foot  stratum  below  the  slots,  is  11  feet  deep 
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and  contains  40,000  cubic  feet  for  each  unit,  or  at  the  rate  of 
2  cubic  feet  per  capita. 

The  Sowing-through  time  for  the  dry  weather  flow  ia  aboat 
73  minutes,  and  for  the  storm  flow  26  minutes.  The  quantity 
treated  is  baaed  upon  120  gallons  per  capita  for  dry  weather 
flow  and  420  including  storm-water  in  the  combined  ^Btem, 
and  175  gallons  per  capita  in  the  separate  system.  The  esti> 
mated  cost  of  the  completed  works  is  two  and  one-quarter  mil- 
lion dollars. 

It  should  be  stated  that  the  changes  in  the  original  plant 
providing  for  a  more  complete  treatment  of  the  sewage  before 
discharging  into  the  lake  were  made  very  largely  as  a  result 
of  the  general  feeling  in  the  community,  as  shown  by  a  resolu- 
tion adopted  by  the  Chamber  of  Commenie  in  1910,  which 
reads: 

"It  is  the  sense  of  this  meeting  that  the  authorities  of  the 
city  of  Rochester  secure  the  best  expert  advice  before  adopt- 
ing any  final  plans  for  the  disposal  of  the  city's  sewage.  Their 
action  should  not  be  baaed  upon  the  minimum  in  dollars  and 
cents,  but  the  health  of  the  people  should  be  taken  into  con- 
sideration,  and  should  be  fully  conserved  not  only  for  the 
present  but  for  the  future." 

In  the  long  continued  study  and  investigation  resulting  in 
the  adoption  of  the  final  plans,  I  wish  to  acknowledge  the  intel' 
ligent  and  common  sense  methods  used  by  the  state  authorities 
and  by  the  mayor  and  common  council,  and  other  member; 
having  to  do  with  the  approval  of  the  plane  and  the  appro- 
priations for  carrying  on  the  work. 

DISCUSSION. 

Mr.  Milleu:  The  use  of  the  sprinkling  filter  was  not  in- 
eluded  in  this  design  f 

Mr.  Fisheb:    No,  not  in  the  main  plant. 

Mr.  Miller:  Was  that  because  a  greater  degree  of  puri- 
fication was  not  necessary! 

Me.  Fisher:  Yes.  The  consulting  engineers  thought  a  suf- 
ficient degree  of  purification  would  be  obtained  by  the  fine 
screening  and  the  detritus  tanks,  without  further  treatment; 
but  the  Imhoff  tanks  were  added. 


CONVBBTING  AN  OLD  SEPTIC  TANK  INTO  A  MODERN 
TWO-STORY  TANK. 


By  Alkxaniibr  Fottbr,  ContvlUng  Engineer,  50  ChwcTi  Street, 
New  York  City. 


There  ore  a  nnmber  of  sewage  disposal  plants  Id  this  conn-t 
try  of  comparatiTcly  recent  construction  which  no  longer  meet 
the  demands  placed  npon  them  by  the  rapidly  growing  com- 
nmnity  which  they  serve  and  the  more  and  more  exacting  de- 
mands of  sanitatioQ.  Many  of  these  plants  were  built  at  a 
time  when  the  engineering  profession  had  little  to  guide  them 
as  to  the  large  quantities  of  ground  water  which  in  certain 
localities  are  apt  to  enter  the  sewers  and  sewage  disposal 
plant.  Hany  of  the  plants  are  greatly  overloaded  and.  badly 
in  need  of  extension.  To  extend  them  to  meet  the  increased 
•ewage  flow  due  either  to  the  rapid  growth  of  the  community 
or  to  the  lai^  quantities  of  ground  water  reaching  the  plant 
but  not  provided  for  in  the  original  design,  runs  np  into  large 
mms  of  money  which  many  of  the  communities  cannot  afford 
to  spend.  The  author  ba«  found  that  such  extensions  can  often 
be  very  economically  made  by  completely  remodeling  snch 
plants  to  adapt  them  to  the  growing  needs  of  the  municipality. 
This  article  deBcribes  in  some  detail  how  a  municipality  in 
South  New  Jersey  has  solved  the  problem  of  extending  its 
sewage  disposal  plant  by  completely  remodeling  it. 

Okiqinal  Pi^nt. 
The  sewerage  system  and  sewage  disposal  plant  of  Moore*- 
town,  New  Jersey,  were  designed  and  built  by  the  writer  in 
1901.  As  originally  constructed  and  operated,  the  disposal 
plant  eonsiated  of  a  grit  chamber  10  feet  square  and  10  feet 
deep.    It  was  expected  that  this  chamber  would  be  cleaned  ont 
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periodically  but  it  was  actually  cleaned  ont  about  once  a  year. 
From  the  grit  chamber  the  sewage  entered  an  open  septic  tank 
which  consisted  of  an  uncovered  brick  chamber  75  feet  long, 
25  feet  6  inchea  wide  and  with  an  average  depth  of  7  feet. 
Two  20-inch  brick  walls  divided  it  into  four  eqaal  compart- 
ments  arranged  so  that  two,  three  or  four  of  the  chambers 
could  be  used  at  any  one  time.  The  last  compartment  was 
oaed  also  as  a  dosing  chamber,  the  supematent  liquid  in  the 
upper  four  feet  of  this  chamber  being  automatically  discharged 
by  two  8-inch  siphons  on  to  the  contact  bed. 

The  contact  bed  was  divided  into  four  units,  each  85  feet 
by  42  feet  in  area.  Each  unit  was  embanked  with  16-ineh 
brick  walls.  The  natural  soil,  of  a  clayey  nature,  formed  the 
bottom  of  the  bed.  Three  of  the  beds  were  filled  to  a  depth  of 
four  feet  with  stag  ranging  in  size  from  %  inch  to  1^  inch; 
the  fourth  bed  was  filled  with  cinders.  The  distribution  on  to 
the  contact  bed  of  the  effluent  from  the  septic  tank  was  ac- 
eomplished  by  means  of  a  systetji  of  open-joint  sewer  pipe  rang- 
ing in  size  from  10  inches  to  8  inches  and  imbedded  up  to  its 
horizoirtal  diameter  in  the  filter  material.  Each  unit  was  un- 
derlined by  a  system  of  vitrified  sewer  pipe  laid  with  open 
joints  and  ranging  in  size  from  6  inches  to  10  inches.  Four 
10-inch  pipes  conveyed  the  effluent  from  the  four  units  to  a 
eommoD  valve  chamber,  about  45  feet  away.  In  this  chamber 
were  located  the  four  effluent  control  valves.  A  15-inch  vitri- 
fied pipe  conveyed  the  effluent  from  this  chamber  to  the  edge 
of  Pensauken  Creek,  a  small  stream  tributary  to  the  Delaware 
river. 

Eablt  Opkeatino  Conditions. 

For  a  period  of  several  years  after  its  construction  the 
plant  was  virtually  allowed  to  take  care  of  itself.  This  is  not 
an  imusual  condition  in  small  towns;  in  fact,  the  indifference 
of  municipalities,  large  and  small,  as  to  the  proper  care  of  such 
improvements  costing  large  sums  of  money  is  most  surprising 
and  is  one  of  the  worst  evils  the  consulting  engineer  has  to 
fight.     This  condition  was  permitted  to  exist  in  Moorestown 
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notwithetanding  the  fact  that  the  Chairman  of  the  Township 
Committee  was  a  physician  of  more  than  local  reputation. 

Obiqinal  Plant  Ovsstaxiid. 

The  plant  as  built  in  1901  was  designed  to  treat  from 
200,000  to  250,000  gsllons  daily  based  npon  a  retention  period 
of  eight  honrs  in  the  septic  tank  and  an  average  rate  of 
600,000  gallons  per  acre  per  day  for  the  contact  bed.  Since 
its  eonstruction  in  1901,  the  sewer  district  grew  very  rapidly 
and  the  capacity  of  the  plant  became  overtaxed. 

In  March  of  1911  the  State  Board  of  Health  made  an  in- 
spection of  the  plant  and  found  it  to  be  treating  a  flow  of 
about  500,000  gallons  daily.  On  this  basis  the  total  calculated 
storage  in  the  septic  tank  was  four  hours.  As  the  fourth  unit 
of  the  septic  tank  was  at  that  time  used  as  a  dosing  chamber, 
and  as  the  tanks  were  also  partially  filled  with  solids,  the 
actual  storage  was  but  a  fraction  of  this  amount  as  ascertained 
by  tests  made  by  the  State  Board  of  Health.  Uranme  placed 
in  the  sewage  at  the  inlet  to  the  plant  appeared  in  the  effluent 
of  the  filters  in  just  one  hour.  The  net  rate  on  the  filters,  in- 
elading  the  periods  of  rest,  was  at  this  time  1,250,000  gallons 
per  acre  per  day.  The  flow  was  so  great  that  the  automatic 
siphons  for  dosing  the  contact  beds  intermittently  were  unable 
to  handle  the  flow  daring  the  day  and  did  not  break  except 
at  the  time  of  light  flow  during  the  nig^it.  In  spite  of  this 
tremendous  overload,  it  is  the  remarkable  fact  that  analyses 
made  on  two  separate  days  showed  considerable  oxidation, 
and  a  series  of  hourly  samples  taken  on  the  7th  of  March  were 
found  to  be  non-putrescible  up  to  the  sample  taken  at  4 :30  p.  m. 

In  view  of  the  overloaded  condition  of  the  plant,  the  State 
Department  of  Health  ordered  the  enlargement  of  the  plant 
in  1912.  The  following  summer  the  people  of  Moorestown 
voted  $30,000  both  for  extensions  to  the  st'werage  system  and 
for  the  enlargement  of  the  sewage  disposal  plant.  This  amount 
was  determined  upon  before  the  services  of  an  engineer  were 
secured  and  plans  of  any  sort  prepared.    Of  the  total  amount 
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voted,  $15,000  was  to  be  dsToted  to  building  sewers,  leaving 
only  $15,000  available  for  sewage  disposal  purposes,  irrespect- 
ive of  what  the  true  needs  of  the  ease  might  require. 

With  an  unlimited  appropriation,  design  in  the  majority  of 
cases  is  not  difficult.  With  an  inadequate  appropriation,  it  is 
often  necessary  to  resort  to  expedients  which  at  times  develop 
interesting  results. 

Two  Flanb  CoySIDSBBD. 

With  the  view  of  increasing  the  capacity  of  the  plant,  two 
alternate  plans  were  considered,  the  one  suggested  by  the 
State  Board  of  Health  to  double  both  the  septic  tank  capacity 
and  to  increase  the  area  of  the  contact  bed,  and  the  other,  to 
remodel  the  existing  septic  tank  into  a  modem  two-story  set- 
tling tank  and  to  change  the  existing  contact  bed  over  into 
sprinkling  filters.  Further  investigatioa  showed  that  the  exist- 
ing contact  bed  was  more  or  less  clogged  and  needed  over- 
haoling.  The  disposal  of  the  sludge  from  the  existing  settling 
tank  also  had  become  an  appreciable  nuisance,  all  of  which 
pointed  to  the  advisability  of  remodeling  the  plant.  Therefore, 
the  latter  plan,  contemplating  the  remodeling  of  the  plant,  was 
adopted  as  being  not  only  the  more  sanitary,  but  the  more 
economic  one  in  the  end. 

RBM0DEa.ED  Plant. 

The  plant  as  remodeled  is  of  more  than  usual  interest  to 
the  profession  in  that  it  shows  that  a  disposal  plant  consisting 
of  a  septic  tank  and  contact  beds — a  combination  used  exten- 
sively in  this  country  a  decade  or  more  ago — can  be  readily 
remodeled  into  a  modem  two-story  settling  tank  and  sprink- 
ling filter  at  a  substantial  saving  in  cost. 
Settlino  Tank. 

The  remodeled  tank  is  shown  in  figures  1,  2  and  3,  the  new 
work  in  solid  lines  and  the  old  work  in  dotted  lines.  Figure  1 
is  a  general  plan;  figure  2,  a  transverse  section;  and  figure  3, 
a  longitudinal  section  of  the  remodeled  tank.     The  work  of 
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remodeling  consisted  in  removing  the  existing  bottom  and  ex- 
cavating to  an  additional  depth  of  2  feet  4  inches.  As  the  new 
bottom  is  carried  below  the  foundation  walls  of  the  old  tank 
it  was  built  in  the  form  of  an  arch  to  give  the  necessary  sta- 
bility to  the  walla  and  to  assist  in  the  removal  of  the  sludge. 
In  the  old  septic  tank  the  level  of  the  liquid  was  maintained 
at  an  elevation  of  15  feet  above  sea  level.  In  the  remodeled 
tank  this  was  raised  to  elevation  15.5,  necessitating  the  raising 
of  the  outside  walls  a  height  of  6  inches.  These  changes  in- 
creased the  depth  of  the  tank  from  7  feet  to  9.5  feet. 

The  remodeled  tank  consists  of  four  units  each  of  which  is 
again  divided  into  three  compartments  by  a  false  bottom  con- 
structed of  2-inch  creosoted  yellow  pine.  This  false  bottom 
makes  a  slope  of  10  degrees  with  the  vertical.  The  two  upper 
compartments  are  settling  compartments  and  the  lower  and 
larger  compartment  is  the  sludge  digestion  compartment.  The 
total  settling  capacity  amounts  to  a  retention  of  1.35  hours 
when  the  plant  is  operated  at  the  rate  of  500,000  gallons  daily. 
The  total  capacity  of  the  sludge  digestion  chamber  figured 
below  the  level  of  the  walls  is  5,470  cubic  feet,  about  50  per 
cent,  larger  than  required  by  the  established  practice.  The 
general  arrangement  is  clearly  shown  in  figure  2. 

Three  6-inch  sludge  pipes  extend  down  into  the  sludge  di- 
gestion chamber  of  each  unit.  All  the  sludge  pipes  are  con- 
nected to  a  common  8-inch  cast  iron  sludge  drain,  the  general 
arrangement  being  that  shown  in  figures  1  and  3. 

The  system  of  distributing  the  sewage  to  the  various  units 
is  of  interest  as  it  posses.?es  not  only  flexibility  of  operation 
but  also  is  very  efficient  in  preventing  disturbances  from  cur- 
rents and  vortex  motion  in  the  settling  compartments. 

After  leaving  the  remodeled  grit  chamber,  the  sewage  en- 
ters the  main  distributing  trough,  a  concrete  rectangular  chan- 
nel built  directly  upon  the  existing  wall  of  the  settling  tank. 
This  channel  extends  the  entire  length  of  the  basin.  Extend- 
ing across  the  tanks  are  four  lateral  rectangular  troughs,  each 
15  inches  wide  and  2  feet  deep.    These  lateral  troughs  can  be 
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nsed  either  aa  distributers  or  collectors.  For  this  purpose  each 
of  the  lateral  troughs  is  provided  with  shear  gates  at  either 
end  80  as  to  regnlate  the  direction  of  the  flow. 

Attention  is  called  to  the  method  naed  of  leading  the  sew- 
age into  the  settling  compartment.  This  method  is  illustrated 
diagrammatically  in  figure  1,  the  liquid  entering  the  basin  in 
the  direction  opposite  to  that  it  must  take  in  traversing  the 
hasin.  This  method  has  proven  to  be  very  effective  in  arrest- 
ing vortex  motion  by  impinging  the  inflowing  current  against 
the  wall  of  the  basin.  The  collecting  trough  acts  as  a  scum 
board  and  tends  to  prevent  floating  matter  from  being  carried 
out  with  the  efBuent.  In  each  unit  the  direction  of  flow  can 
be  reversed  by  the  simple  process  of  closing  two  shear  gates 
and  opening  two  others.  Reversing  the  flow  at  periods  of 
about  a  month  tends  to  the  more  uniform  distribution  of  the 
slulge  in  the  sludge  digestion  chamber. 

Six  transverse  concrete  walks,  each  3  feet  wide,  give  the 
operator  ready  access  to  all  parts  of  the  tank.  Except  for 
these  walks,  the  top  of  the  tank  is  entirely  open. 

Wooden  covers  are  provided  for  the  main  distributing  chan- 
nel and  the  main  collecting  channel  so  that  during  the  winter 
months  these  channels  can  be  covered  to  prevent  the  freezing 
of  the  sewage  at  the  dead  ends. 

Slddqe  Disposal. 

JOa  8-inch  cast  iron  pipe  conveys  the  sludge  from  the  tank 
to  the  sladge  bed  the  surface  of  which  is  5.5  feet  below  the 
water  level  in  the  settling  tank.  Unfortunately,  this  sludge 
bed  had  to  be  located  about  200  feet  away  from  the  settling 
tank  and  a  closed  conduit  used  to  convey  the  sludge  from  the 
tank  to  the  bed.  There  are  several  objections  to  a  closed  con- 
duit for  conveying  sludge  from  an  Imhofl  tank  to  the  sludge 
bed,  the  principal  one  of  which  is  the  difSoulty  of  controlling 
the  character  of  the  sludge  discharged  and  the  large  quantity 
of  water  required  to  flush  out  the  sludge  piping.  To  prevent 
the  clogging  of  the  sludge  drain,  provision  is  made  so  that  the 
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sludge   pipe   can   be   flushed    out   with   settled   sewage    after 
every  use. 

Contact  Beds. 

Instead  of  increasing  the  area  of  the  contact  beds  to  take 
care  of  the  additional  flow  and  to  put  them  in  proper  condi- 
tion, it  was  found  more  economical  to  remodel  the  beds  into 
sprinkling  filters.  The  original  beds  were  only  4  feet  deep,  a 
depth  which  is  not  sufficient  for  an  efficient  sprinkling  filter. 
It  was,  therefore,  decided  to  excavate  the  bottom  of  the  beds 
from  6  to  12  inches  below  the  bottom  of  the  old  contact  beds 
and  to  bring  the  finished  surface  of  the  sprinkling  filter  6 
inches  above  the  level  of  the  old  bed.  This  gave  a  depth  of 
filtering  material  ranging  from  5.5  feet  over  the  main  drain  to 
5  feet  at  either  side.  It  was  found  that  the  maximum  head 
available  to  operate  the  nozzles  was  about  4  feet  9  inches.  A 
circular  type  of  nozzle  was  used  which  was  spaced  10  feet  4 
inches  on  centers  in  rows  spaced  9%  inches  apart.  To  reduce 
the  frietional  losses  in  the  siphon  and  piping  system  to  the 
minimum,  the  siphon  was  made  24  inches  in  size — somewhat 
larger  than  customary.  The  main  distributer  and  all  piping 
were  made  of  ample  size  so  as  to  keep  the  frietional  losses,  even 
when  the  plant  is  extended  in  the  future,  within  6  inches. 

The  nozzles  were  furnished  by  the  Pacific  Plush  Tank  Com- 
pany, and  are  provided  with  adjustable  orifices.  Adjustable 
orifices,  although  not  generally  used  except  for  experimental 
purposes,  are  of  value  in  such  a  plant  in  that  the  operator  can 
curtail  the  discharge  from  those  nozzles  over  any  portion  of 
the  bed  where  a  tendency  to  pool  and  clog  exists.  This  adjust- 
able orifice  has  proved  of  value  for  when  the  plant  had  been 
in  operation  several  months,  an  area  about  10  feet  by  25  feet 
in  extent,  over  which  the  teams  traveled  in  placing  the  filter 
material  and  which  had  been  compacted  by  traflSc,  commenced  ■ 
to  pool.  This  tendency  was  quickly  remedied  by  throttling  the 
nozzles  which  discharged  over  this  area,  thereby  doing  away 
with  the  tendency  to  pool. 

Because  of  the  limited  funds  available,  and  in  view  of  the 
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clayey  nature  of  the  subsoil,  it  was  decided  to  place  tfae  filter- 
ing material  directly  upon  the  subsoil.  The  underdrais  system 
of  each  unit  coDsists  of  a  central  concrete  channel  15  inches  in 
diameter.  Extending  at  right  angles  from  this  channel  and 
spaced  24  inches  on  centers  are  lateral  drains  consisting  of 
6-inch  vitrified  bell  and  spigot  pipe  laid  with  open  joints.  The 
central  drain  is  ventilated  at  either  end. 

Cost  of  Remodeling  the  Plant. 

The  cost  of  remodeling  the  plant  and.  enlarging  it  fifty  per 
cent,  to  adapt  it  to  the  present  flow  was  as  follows: 

Remodeling  septic  tank  inio  two-story  tank $3,100 

Construction  of  dosing  tank,  siphon  and  piping 1.600 

Sprinkling  filter,  one-quarter  of  an  acre 8500 

Sludge  bed  and  piping 300 

Additional  piping  around  plant 1,300 

Final  settling  basin. 500 

Total $15300 

The  cost  of  remodeling  the  contact  beds  into  a  sprinkling 
filter  was  somewhat  more  than  was  expected  as  it  was  found 
that  less  than  10  per  cent,  of  the  loiter  medium  of  the  original 
beds  could  be  used  in  the  new  filter. 

Operation  of  the  Plant. 

Almost  from  the  very  beginning  when  the  plant  was  pnt 
in  operation,  the  operator  experienced  considerable  trouble 
with  sewage  fungi  of  the  Leptomitus  type.  Masses  of  sewage 
fungus  reached  the  plant  continuously  in  such  quantity  as  to 
completely  cover,  within  twenty-four  hours,  the  surface  of  the 
grit  chamber  100  square  feet  in  extent  with  a  solid  floating 
mat  varying  in  depth  from  a  few  inches  to  twelve  inches.  This 
fungns,  because  of  its  tendency  to  fioat,  passed  through  the 
settling  basin  and  dosing  chamber  and  on  to  tfae  filter  bed. 
The  large  masses  of  fungus,  sometimes  a  square  foot  or  more 
in  extent,  gave  considerable  trouble  in  clogging  the  nozzles. 
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At  first  the  operator  tried  to  improve  conditions  by  inserting 
a  baffle  board  in  the  outlet  of  the  grit  chamber  thereby  retain- 
ing practically  all  the  fungi  and  preventing  them  from  reach- 
ing the  settling  basin.  This  method  involved  a  large  amoiut 
of  labor  daily  in  removing  the  accumulated  masses  of  fnngns 
from  the  grit  chamber.  The  fungus  thus  removed  was  highly 
pntrescible  because  of  the  large  quantity  of  fecal  matter  which 
was  mixed  up  with  it,  and  produced  offensive  conditions 
around  the  plant.  At  the  suggestion  of  Mr.  Francis  E.  Daniels, 
Director  of  Water  and  Sewerage  laapeetiou,  New  Jersey  State 
Board  of  Health,  an  open  channel  was  constructed  connecting 
the  grit  chamber  vrith  the  sludge  digestion  chamber,  through 
which  the  Eoating  masses  of  fungus  accumulating  in  the  grit 
chamber  could  be  pushed  into  the  sludge  digestion  chamber. 
This  method,  although  a  material  improvemeiit  on  the  method 
first  used  by  the  operator,  was  not  entirely  successful  because 
of  the  large  quantity  of  fungus  that  had  to  be  handled  daily. 

A  thorough  inspection  of  the  town  sewers  showed  that  the 
sewage  fungus  grew  in  great  abundance  in  the  main  outlet 
sewers  and  the  laterals.  Except  for  the.  fungus  growth  at- 
tached to  the  wetted  perimeter  of  the  pipe,  the  outlet  sewer 
was  found  to  be  quite  clean  because  of  the  high  velocity  of  the 
sewage,  amounting  to  from  ?to  3  feet  per  second.  This  condi- 
tion was  not  found  to  be  the  case  in  the  laterals  and  the  upper 
end  of  the  outfall  sewer  where  the  velocity  was  about  1*4  foot 
per  second  and  where  the  sewers  were  more  or  less  unclean. 
All  along  the  trunk  sewer  and  in  the  laterals  the  growth  of 
the  &ngus  was  so  luxuriant  that  in  many  cases  it  completely 
covered  the  wetted  perimeter  of  the  sewer,  not  only  where  the 
Sow  was  less  than  2  feet  per  second  but  also  in  the  lower  por- 
tions of  the  outfall  sewer  where  it  reached  from  3  to  4  feet  per 
second.  Large  masses  of  this  sewage  fungus  were  constantly 
becoming  detached  from  the  sides  of  the  sewers  and  were 
reaching  the  plant  continuously  in  enormous  quantities. 

Remedial  steps  were  taken  to  abate  this  nuisance,  by  fituh- 
ing  the  sewers  from  the  fire  hydrants.    Enormous  quantities  of 
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fungus  were  thus  dislodged  and  flushed  out.  The  treatmeut 
has  been  quite  effective  and  very  little,  if  any,  Leptoniitus  is 
now  reaching  the  sewage  disposal  plant. 

Sludge  Trouble. 

Considerable  trouble  has  also  been  experienced  in  operat- 
ing the  remodeled  plant,  from  floating  sludge.  It  is  the 
author's  opinion  that  this  trouble  is  not  peculiar  to  the  Moores- 
town  plant  but  is  experienced  more  or  less  generally  in  con- 
nection with  the  operation  of  all  two-story  settling  tanks,  dif- 
fering only  in  degree.  After  the  Moorestown  plant  was  placed 
in  operation  it  appeared  that  the  gas  ebullition  in  the  diges- 
tion chamber  produced  a  very  thick  scum.  The  suspended 
matter  in  the  sewage  which  had  settled  into  the  digestion 
chamber  was  lifted  to  its  surface  by  the  active  gas  ebullition 
and  kept  there.  On  reaching  the  surface  it  was  Aatted  to- 
gether by  means  of  paper,  hair,  fat  and  to  some  extent  by 
vegetable  molds,  producing  a  tough  floating  mass  which 
reached  after  several  months  a  depth  of  three  feet  or  more. 
As  the  surface  of  the  scum  became  weathered,  the  escape  of 
the  gases  of  decomposition  was  further  retarded  thereby  ag- 
gravating the  condition. 

"When  the  surface  of  the  scum  was  lifted  more  than  twelve 
inches  above  the  water  line  and  there  was  danger  of  it  over- 
topping the  walls  of  the  tank,  the  operator  was  instructed  to 
break  up  the  compacted  sludge  by  means  of  a  long-handled 
rake  worked  up  and  down  through  the  scum,  thus  liberating 
the  gases  which  were  giving  the  mass  its  buoyancy.  This  oper- 
ation was  only  partially  successful.  Although  the  sludge  when 
properly  broken  up  settled  back  to  the  level  of  the  liquid, 
within  forty-eight  hours  it  had  regained  its  original  position 
and  the  process  bad  to  be  repeated. 

As  this  method  involved  considerable  labor  and  had  to  be 
frequently  repeated,  another  method  was  tried.  In  the  operS' 
tion  of  septic  tanks  it  has  been  noticed  that  rain  falling  upon 
scnm  in  an  open  tank  tends  to  break  it  up  and  causes  a  large 
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portion  of  the  floating  matter  to  sink  to  the  bottom  of  the 
tank.  The  experiment  was,  therefore,  tried  of  sprinkling  the 
BQrface  of  the  scum  with  settled  sewage,  no  water  being  avail- 
able at  the  plant.  The  water  thus  applied  softens  the  crust 
which  has  formed  on  t«p  of  the  scum,  giving  the  gases  of  de- 
composition which  have  collected  in  the  raass  a  chance  to  es- 
cape. Furthermore,  it  seems  to  increase  the  specific  gravity 
of  the  floating  matter  sufficiently  to  cause  it  to  settle.  Even 
with  the  application  of  water,  a  certain  amount  of  stirring  has 
been  found  to  be  of  value. 

At  the  Moorestown  plant  the  area  of  the  sludge  digestion 
chamber  exposed  to  the  atmosphere  la  approximately  28  per 
cent,  of  the  surface  of  the  settling  compartment.  It  is  the 
author's  opinion  that  the  smaller  this  ratio  the  more  serious 
will  be  the  trouble  from  floating  sludge  on  account  of  the 
smaller  surface  from  which  the  gases  can  escape.  The  author 
would  like  to  have  the  opinion  of  those  members  who  have 
had  experience  with  the  operation  of  two-story  settling  tanks, 
especially  with  tanks  where  the  surface  area  of  the  sludge 
compartments  bear  a  much  smaller  proportion  to  the  area  of 
the  tank  than  at  Moorestown.  * 

Operating  Results. 

The  following  table  gives  the  average  analytical  results  of 
samples  of  sewage  taken  at  the  Moorestown  sewage  disposal 
plant,  by  the  State  Board  of  Health : 
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AyBRAQE  AlTALYTICAL  BeSDLTS  OF  SAMPLES  OF  SSWAQB, 
MOOBBBTOWN,  N.  J. 

(Expressed  in  Parts  Per  Million.) 

Grit 

Nature  of                                      Raw    Chamber  Tank    Sprinkler  Final 

Determination.                          Sewage'    Outlet  Outlet     ££Suent  Effluent 

Turbidity    220          220  147  30  25 

ToUl  solids  in  suspension 15            IT  5  11  11 

Fixed  solids  in  suspension 4             3  2             6  4 

Loss  on  ignition 11            14  8             5  7 

Organic  nitrogen    30.0         49.9  435  335  31.1 

Nitrogen  in  solution 235         36.6  34.4  285  2&3 

Nitrites   0.040  .    0.113       0.119       0.227  0.228 

Nitrates    0.08         0.45  039         2.63  2M 

Free  ammonia   18.00       13.07  13.07         8.18  6.90 

Oxygen  (xmsumed  in  solution..    52.30       40.13  30.80  16.23  12.29 

Oxygen  disstrived  *.,..          0.85  0.87         5.87  5.72 

Chlorine    33            40  36  34  31 

'Determination  made  only  on  one  day. 

Three  separate  determinations  were  made  by  the  State 
Board,  one  on  May  12th,  one  on  Jnne  4th,  and  one  on,  Sep- 
tember lOtb.  Composite  samples  were  taken  on  those  days  at 
half-hourly  intervals  covering  the  period  from  11  a.  m.  to 
2:30  p.  m.  Only  one  determination  was  made  on  the  oharactw 
of  the  raw  sewage,  namely,  on  September  10th, 

Conaiderable  sedimentation  takes  place  in  the  grit  chamber, 
far  more  than  is  indicated  by  the  above  table,  as  the  sewage  on 
September  10th  was  considerably  weaker  than  that  taken  on 
the  other  two  days.  It  appears  that  the  grit  chamber  is  en< 
tirely  unnecesBary  and  should  have  been  abandoned  when  the 
old  plant  was  remodeled.  Its  continued  use  entails  consider- 
able work  upon  the  operator  in  removing  the  large  quantities 
of  heavier  suspended  matter  which  settle  out  of  the  sewage  in 
the  grit  chamber. 

The  plant  yields  an  unusually  clear  eflBuent,  free  from  sedi- 
ment and  very  low  in  turbidity.    The  oxidation  in  the  filters  is 
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very  complete.    Tests  show  the  effluent  to  be  noQ-putreBeible 
dnring  the  greater  part  of  the  time. 

DISCUSSION. 

Ma.  Wbbton:  Have  yoa  drawn  off  any  of  the  sludge f  And 
what  was  the  character  of  the  sladge  drawn  offt 

Mb.  Pottkb:  Tcs;  the  slndge  was  drawn  off  at  intervals, 
and  it  compared  very  favorable  with  the  sludge  from  the  best 
examples  of  Imhoff  practice  in  the  United  States.  It  was  free 
from  odor,  save  the  slight  mnaty  odor  which  is  present  in  all 
Imhoff  sludges. 

Mr.  Cabpkntek:  What  were  the  lowest  temperatures  as  far 
as  your  knowledge  goes,  under  which  sprinkling  filters  were' 
operated  in  this  country  I 

Mb.  Potteb:  I  know  of  their  operating  at  10  degrees  below 
zero. 

Uh.  Cabpenter:  Was  the  spacing  of  the  under-drsins  simi- 
lar to  the  spacing  of  the  under-drains  at  the  Springfield,  Mis- 
souri, plant,  which  yoa  mentioned  liast  yearf 

Mb.  Potter:  They  are  closer  in  this  new  plant  somewhat, 
for  the  reason  that  we  omitted  the  smooth  concrete  floor  and 
placed  the  onder-drains  directly  upon  the  ground,  requiring 
in  my  judgment  a  closer  spacing  than  was  necessary  when  we 
had  the  solid  con<!rete  floor. 

Mb.  Cabpbnteb:  Have  you  suceeded  in  breaking  up  that 
seam! 

Mb.  Potteh:  By  keeping  it  wetted  down,  we  get  rid  of  it 
pretty  welL  It  takes  15  or  20  minutes  to  go  over  it  with  a 
sprinkling  can  every  day,  and  that  keeps  it  so  that  it  does  not 
form  to  the  same  depth  aa  otherwise.  There  is  a  deposit  on 
the  top,  but  we  have  increased  the  specific  gravity  of  the 
sladge  and  it  precipitates  much  more  readily  than  before  we 
adopted  that  method.  That  could  be  more  promptly  done  with 
a  water  supply,  but  most  sewage  disposal  plants  are  in  isolated 
places,  and  a  water  supply  in  a  small  plant  is  usually  not 
available. 


THE  MILWAUKEE  SEWERAGE  PROBLEM. 


By  T.  Chalkley  Hatton,  Chief  Engineer  of  Sewerage  Commis- 
sion, Milwaukee,  H'w. 


Like  all  other  large  cities  of  the  United  States  the  city  of 
Milwaukee  has  its  sewera^  problem,  the  solution  of  which 
has  given  its  thoughtful  citizens  grave  concern  for  many  years, 
and  several  of  the  leading  engineers  of  this  country  have  been 
engaged  from  time  to  time  to  give  advice  upon  the  subject. 

In  1876  the  Board  of  Public  Works  of  Milwaukee,  of  which 
Mr,  George  H.  Benzenberg,  Past  President  of  the  American 
Society  of  Civil  Engineers,  was  chairman,  reported  upon  the 
dangerous  pollution  of  the  rivers  flowing  through  the  city  from 
the  sewage  being  discharged  into  them.  This  report  was  fol- 
lowed by  the  employment  in  1878  of  an  Engineering  Commis- 
sion, composed  of  Messrs.  E.  S.  Chesbrough,  Moses  Lane  and 
George  E.  Waring,  to  study  and  report  upon  the  best  method 
of  preventing  this  pollution.  The  report  recommended  a  sys- 
tem of  intercepting  sewers  alongside  of  two  of  the  rivers, 
which  recommendation  was  partially  carried  out  from  1880 
to  1886. 

In  the  latter  year  Mr.  Benzenberg  recommended  that  the 
Milwaukee  river  be  flushed  with  a  large  volume  of  water 
pumped  into  it  from  Lake  Michigan  by  means  of  low  lift  screw 
pnmps.  This  recommendation  was  carried  out  under  his  super- 
vision in  1886. 

In  1889  a  commission,  composed  of  Messrs.  Benzenberg, 
T.  J.  Whitman,  Joseph  P.  Davis  and  Henry  Flad,  submitted 
another  report  upon  the  sewage  problem.  Following  this  the 
Eannickinnic  river  flushing  works  were  built  to  prevent  its 
pollution  from  the  sewage  being  discharged  into  it. 

In  1909  a  commission,  composed  of  Messrs.  John  W.  Alvord, 
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George  C.  "Whipple  and  Harrison  P.  Eddy,  was  created  to 
study  the  whole  problem  of  collecting  the  sewage  from  the 
sewers  already  built  and  finally  disposicg  of  it.  This  commis- 
sion made  its  report  in  1910,  following  which  the  State  Legis- 
lature of  1913  passed  an  act  authorizing  the  creation  of  a  Sew- 
erage Commission  composed  of  iive  citizens  to  study  the 
problem  and  to  carry  out  such  works  as  were  found  necessary 
for  its  solution. 

Thus,  for  thirty-eight  years  this  question  has  been  energetic- 
ally studied  by  citizens  and  engineers,  and  a  large  sum  of 
money  expended  in  alleviating  the  troubles  as  they  arose,  but 
prior  to  the  creation  of  ihe  present  Sewerage  Commission,  no 
such  broad  powers  had  been  granted  the  city  which  would 
enable  it  to  carry  to  a  conclusion  all  the  works  recommended. 

The  present  Sewerage  Commission  consists  of  Mr.  George 
H.  Benzenberg,  chairman,  one  of  the  leading  civil  engineers  of 
the  United  States,  and  Messrs.  Michael  Carpenter,  Conrad 
Niederman,  Theodore  0.  Vilter  and  George  P.  Miller,  Esq.,  all 
leading  citizens  and  successful  men  in  their  several  lines.  They 
were  all  appointed  by  his  honor,  Dr.  G.  A.  Badiog,  the  present 
mayor,  who,  as  Commissioner  of  Health  for  the  city,  had 
elosely  followed,  or  rather  led,  the  movement  for  better  sani- 
tary conditions  in  the  rivers  and  lake,  and,  therefore,  realized 
the  importance  of  forming  a  commission .  consisting  of  men 
broad  enough  to  thoroughly  grasp  and  solve  such  a  problem. 

There  are  three  conditions  under  which  this  commission  ia 
working,  which  are  somewhat  unusual,  but  which  are  neces- 
sary to  insure  success  in  all  undertakings  of  this  character. 

Its  members  are  appointed  to  hold  office  during  the  entire 
period  it  may  require  to  carry  out  such  work  as  may  be 
planned.  The  funds  necessary  to  carry  out  the  work  must  be 
provided  by  the  city  council  by  a  special  levy  of  taxes  upon 
real  and  personal  property  up  to  an  annual  limit  of  one  mill  of 
assessed  valuation  of  such  property.  The  expenditures  made 
are  solely  under  the  direction  of  the  commission,  subject  to  the 
approval  of  the  City  Comptroller.     The  commission  employs 
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all  assiataiice  needed,  Bnbjeet  to  the  cItU  service  rules  of  tbe 
city,  and  fixes  all  salaries  with  one  exception.  The  rate  of 
salary  of  its  Secretary  must  be  confirmed  by  the  City  Council. 

The  reaponsibility  for  properly  and  satisfactorily  solving 
this  problem  is  thus  put  squarely  up  to  the  Sewerage  Commis- 
sion, as  it  should  be,  and  it  is  the  only  method  by  which  public 
works  of  a  special  character  can  be  carried  out  satisfactorily 
to  the  citizens  of  a  eommnnity. 

The  city  of  Kilwaukee  is  located  upon  the  west  shore  of 
Lake  Michigan,  about  85  miles  north  of  Chicago.  The  city  has 
been  built  around  the  months  of  three  rivers,  of  which  the 
Milwaukee  river  is  the  chief,  and  which  flows  directly  into 
Lake  Michigan,  The  Menomonee  and  Kinnickinnie  rivers  join 
the  Milwaukee  river  near  its  mouth.  These  three  rivers  spread 
out  through  the  ci^  like  the  three  fingers  of  a  hand.  The 
Milwaukee  river  flows  through  the  northeastern  section  of  the 
city,  the  Menomonee  flows  almost  due  east  from  the  west,  and 
the  Einnickinnic  from  the  southwest  towards  the  northeast. 

Each  of  th^e  rivers  is  navigable  for  about  two  or  three 
miles  from  its  month  for  boats  drawing  from  18  to  20  feet  of 
water,  and  all  are  partially  bulkheaded  as  far  as  navigation 
extends.  Several  slips  or  inner  docks  have  been  built  in  the 
Menomonee  and  Kinnickinnie  valleys,  and  a  dam  across  the 
Milwaukee  river  about  three  miles  above  its  mouth. 

The  drainage  areas  of  the  three  rivers  are  approximately 
872  square  miles,  of  which  the  Milwaukee  has  715,  the  Menom- 
onee 125,  and  the  Ejnnickinnic  32.  The  estimated  average 
run-off  of  these  rivers  in  gallons  per  24  hours  is  as  follows: 
221,000,000  in  Milwaukee  river,  57,000,000  in  Menomonee  river, 
and  15,000,000  in  Einnickinnic  river,  while  the  minimum  flows 
have  been  estimated  to  be  2,000,000  from  the  Milwaukee, 
1,300,000  from  the  Menomonee,  and  650,000  gallons  from  the 
Kinnickinnie  river. 

There  being  no  ebb  and  flow  of  tide  in  the  lake,  under  mini- 
mum flow  conditions  there  is  very  little  current  in  the  rivers 
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except  such  as  is  occasioned  by  wind  action  opon  the  waters 
of  the  lake. 

The  average  water  consumption  at  the  present  time  is  about 
48  million  gallons  per  day.  Assuming  the  water  consumption 
to  be  equal  to  the  sewage  nin-off,  as  is  so  frequently  the  case, 
and  the  sewage  being  discharged  into  these  three  rivers  within 
the  city  limits,  it  takes  no  great  elastic!^  of  imagination  to 
picture  the  sanitary  conditions  of  these  rivers  under  such  an 
assnmption. 

The  valleys  of  the  rivers  are  narrow,  and  are  from  6  to  20 
feet  above  the  level  of  the  water.  The  large  part  of  the  pres- 
ent business  and  industrial  sections  are  located  in  these  valleys, 
while  the  domestic  areas  are  located  upon  the  table  lands  which 
rise  to  a  height  of  160  feet  above  lake  level ;  the  natural  drain- 
age being  excellent  and  falling  away  from  the  late. 

The  increase  in  popnlation  of  the  city  of  Milwaukee  since 
1850  has  been  very  rapid,  although  at  a  fairly  uniform  per- 
centage, indicating  no  boom  but  a  substantial  growth.  In 
1850  the  population  was  20,000,  in  1910,  373,857,  while  in  1914 
the  popnlation  is  410,000.  It  is  estimated  that  in  1930  the 
population  will  be  588,000  and  862,000  in  1950.  There  are  26 
square  miles  within  the  present  city  limits,  and  the  limits  for 
1960  will  probably  contain  59  square  miles. 

The  city  is  largely  industrial,  its  chief  industries  being 
killing  and  packing  meats,  the  manufacture  of  leather,  engines 
and  machinery,  steel,  and,  last  bnt  not  least,  the  production 
of  beer. 

The  meat  killing  and  packing,  leather  and  beer  industries 
consume  enormous  quantities  of  water  and  produce  a  sewage 
which  is  much  more  difficult  to  dispose  of  than  the  normal 
domestic  and  industrial  sewage. 

The  leather  manufacturers  use  a  daily  average  of  i%  mil- 
Uim  gallons,  the  packing  houses  one  million,  and  the  breweries 
six  million  gallons,  which  does  not  include  the  water  taken 
from  wells  and  rivers  into  these  plants,  which  is  an  additional 
large  amount. 
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The  foregoing  data  and  description  have  been  ^ven  as 
briefly  as  possible  to  permit  of  a  better  understanding  of  the 
problem  involved  in  collecting  and  disposing  of  the  sewage  of 
the  city. 

The  city  of  Milwaukee  was  much  more  fortunate  and  far- 
seeing  than  moat  of  its  neighbors,  in  that  early  in  its  career 
its  officera  laid  out  a  complete  system  of  sewers  designed  to 
carry  off  both  the  sewage  and  storm-water  from  a  population 
of  nearly  one-half  million  persons.  As  the  growth  of  the  city 
increased,  this  system  has  been  extended  from  time  to  time 
until  it  provides  for  nearly  all  the  present  population  and  em- 
braces about  400  miles. 

This  system  is  on  the  combined  plan  and  carries  both  storm- 
water  and  sewage  in  the  same  conduits,  which  discharge  into 
the  three  riverB,  with  two  exceptions;  these  two  sewers  dis- 
charging into  the  lake  in  the  southeastern  part  of  the  city. 
This  ^stem  has  75  outlets  into  the  rivers,  of  which  47  dis- 
charge into  the  Milwaukee  river. 

The  dam  across  the  Milwaukee  river,  which  is  about  14  feet 
high,  backs  the  water  up  for  two  or  more  miles,  there  being 
very  little  current  in  the  river  during  minimum  run-off.  Public 
parks  adjoin  the  river  on  both  sides,  the  water  is  used  for 
boating,  swimming  and  other  sports;  it  is,  therefore,  important 
that  sewage  pollntion  be  prevented  in  this  portion  of  the  river. 

To  this  end  intercepting  sewers  have  been  built  upon  each 
side  of  the  river  from  near  the  northern  city  limits  to  a  point 
below  the  dam.  These  sewers  are  large  enough  to  carry  off  all 
the  sewage  and  a  large  proportion  of  the  storm-water,  the 
balance  passing  through  overflows  into  the  river. 

The  condition  of  the  Milwaukee  river  was  so  unsanitary  in 
1888  that  the  city  built,  under  the  supervision  of  Mr.  Qeorge 
H.  Benzenberg,  then  City  Engineer,  a  flushing  tunnel,  12  feet 
in  diameter  and  2,543  feet  long,  connecting  the  lake  with  the 
Milwaukee  river  at  a  point  near  the  toe  of  the  dam.  A  pump- 
ing station  is  located  on  the  lake  end  of  the  tunnel  in  which  a 
screw  pump  is  located  and  by  which  324  millions  of  gallons  of 
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lake  water  per  dAy  cbd  ]ie  pumped  into  the  Milwaukee  river. 
This  pump  raises  the  water  from  two  to  three  feet,  and  at  the 
time  it  waa  installed,  had  the  largest  Tolumetric  capacity  of 
any  ptimp  in  the  world. 

This  large  volume  of  water,  discharging  into  the  river  at 
the  head  of  navigation,  not  only  creates  a  current  towards  the 
mouth  but  affords  sufficient  dilution  to  increase  the  dissolved 
oxygen  in  the  river  from  zero  to  6  to  8  parts  per  million. 

This  tunnel,  and  its  operation,  have  been  a  great- success 
from  the  start,  but  the  sewage  flow  has  increased  so  much  dur- 
ing the  26  years  the  flushing  tunnel  has  been  in  operation  that 
the  sanitary  condition  of  the  river  is  again  causing  great 
concern. 

The  Einnickinnic  river  is  flushed  by  similar  works,  which 
discharge  the  same  volume  of  water  into  the  river  at  the  head 
of  navigation.  This  tunnel  is  12  feet  in  diameter  and  7,185 
feet  long,  and  the  pump  is  located  at  the  river  instead  of 
the  lake. 

In  order  to  prevent  the  pollution  of  the  Menomonee  river 
within  the  city  limits,  an  intercepting  sewer  was  built  in  its 
valley,  from  the  western  city  limits  to  Jones  Island,  which  is  a 
low  flat  strip  of  ground  lying  between  the  mouth  of  the  Kinnic- 
kinnic  river  and  the  lake.  This  sewer  was  built  not  only  large 
enough  to  carry  all  the  sewage  flow  which  might  otherwise 
discharge  into  the  river,  but  of  sufficient  capacity  to  carry  an 
equal  volume  of  river  water  which  is  admitted  into  the  sewer 
through  four  gates  connecting  the  river  and  sewer  at  points  a 
considerable  distance  apart;  the  idea  being  not  only  to  flush 
the  sewer  by  the  river  water,  but  to  create  a  current  in  the 
river  by  takmg  the  water  out  and.  allowing  the  lake  water 
flowing  down  the  Milwaukee  river  from  the  flushing  works  to 
take  its  place. 

At  Jones  Island  a  pumping  station  was  built  by  which  the 
sewage  and  river  water  are  lifted  about  ten  feet  and  dis- 
charged into  the  lake  near  the  mouth  of  the  Milwaukee  river. 
This  pumping  station  handles  about  45  million  gallons  of  liquid 
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per  day,  which  has  been  Roing  into  the  lake  for  the  past  28 
years. 

The  water  supply  for  the  city  of  Milwaukee  is  procured 
from  Lake  Michigan  through  a  subaqueous  tunnel  seven  and 
one-half  feet  in  diameter  and  3,146  feet  long,  from  the  outer 
end  of  which  two  lines  of  60-iiieh  cast  iron  pipe  extend  5,000 
feet  further  to  a  point  where  the  water  is  60  feet  deep.  This 
intake  is  about  3.5  miles,  on  a  direct  line,  from  the  mouth  of 
the  Milwaukee  river,  where  all  the  sewage  from  the  eity  is 
being  discharged,  and  as  there  is  very  little  current  in  the 
lake,  and  much  of  what  there  is  is  directed  by  the  winds,  it 
can  be  readily  imagined  that  the  water  supply  is  in  some 
danger  of  becoming  pulluted  from  the  sewage.  In  fact,  the 
possibility  is  so  great  that  the  water  used  is  treated  with  a 
sterilizing  agent,  which  so  far  has  proved  satisfactory. 

The  problem  which  the  present  Sewerage  Commission  baa 
to  solve  is  to  collect  all  the  sewage  which  now  discharges  in 
the  three  rivers  and  lake,  both  within  and  without  the  pl-esent 
city  limits,  by  means  of  intercepting  sewers,  carry  it  to  some 
suitable  site  where  works  are  to  be  built  for  treating  it,  and 
carry  the  treated  effluent  to  some  point  in  the  lake  where  it 
cannot  tbfbaten  the  purity  of  the  water  supply  or  cause  a 
nuisance  to  the  riparian  rights  to  the  lake. 

The  Menotninee  Sewerage  Commission,  consisting  of  Messrs. 
Alvord,  Whipple  and  Eddy,  presented  a  very  elaborate  and 
well-studied  report  in  1910,  in  which  it  was  recommended  that 
the  sewbge  be  collected  by  a  system  of  high  and  low  level 
sewers,  carried  thereby  to  a  tract  of  ground  containing  about  . 
26  acres,  looated  in  the  southern  portion  of  the  city  alongside 
of  the  Kinnickinnic  river,  where  it  would  be  given  preliminary 
treatment  with  grit  chambers,  screens  and  sedimentation  tanks 
for  the  removal  of  suspended  matters,  and  a  disinfecting  sta- 
tion, the  effluent  therefrom  to  be  discharged  into  the  Kinnio- 
kinnic  river.  When  this  river  could  no  longer  provide  dilution 
for  sufficient  oxidation,  the  effluent  is  to  be  carried  by  a  13-foot 
conduit  in  tunnel  to  the  lake  front  at  a  point  about  one-half 
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mile  south  of  the  present  limits,  from  whence  it  would  be  car- 
ried through  A  suhaqiieous  conduit,  about  one  and  two-thirda 
miles  froai  the  lake  shore,  where  it  would  be  disperged  into 
35  to  40  feet  depth  of  water,  through  two  steel  pipes  five  feet 
ip  diuuetev  ai)d  3,00Q  feet  long,  built  upon  the  labe  bottom. 
The  eommisaioq  suggested  that  in  order  to  delay  for  some 
years  the  building  of  this  large  outfall  tunnel,  provision  might 
be  made  for  temporarily  treating  the  sewage  by  chemical  pre- 
cipitation. It  further  sqggested  that  Imhofl  tanks  might  prove 
more  advantageous  than  shallow  horizontal-flow  well-baffled 
tanks,  and  recommended  that  a  careful  study  be  made  of  the 
adaptability  of  these  tanks  to  the  conditions  in  Sfilwaukee. 

If  necessity  arose  subsequently  for  a  more  thorough  treat- 
ment of  the  effluent  from  the  sediqientation  tanks,  sprinkling 
filters  were  to  be  built  along  the  lake  shore  at  the  junction 
between  the  land  and  subaqueous  tunnels.  Land  being  made 
therefore  along  the  lake  front. 

The  report  of  this  commission  left  many  important  points 
to  thoroughly  Htudy  before  deciding  upon  the  final  conatrue- 
tion,  chief  of  which  were  the  system  of  treating  the  sewage, 
the  method  of  disposing  of  the  sludge,  the  site  for  the  disposal 
works  and  the  location  and  sizes  of  the  intercepting  sewers. 

As  before  stated,  the  system  of  sewage  disposal  recom- 
mended by  the  commission  was  chemical  precipitation  followed 
by  sterilization. 

The  site  recommended  was  what  is  known  as  the  Chase 
tract,  of  about  26  acres,  located  on  the  Kinniekinnic  river  and 
largely  surrounded  by  dwellings  and  manufacturing  industries. 
The  sludge  was  to  be  disposed  of  by  hauling  to  the  lake  and 
dumping  it  therein  about  ten  to  twenty  miles  from  shore. 

Very  soon  after  this  report  was  made  public  objections 
arose  as  to  the  method  of  sewage  and  sludge  disposal.  The 
commission  assumed  the  process  recommended  would  generate 
about  2,500  gallons  of  sludge  per  million  gallons  of  sewage 
treated,  or  about  120,000  gallons  per  day  from  the  present 
population,  250,000  gallons  per  day  from  the  probable  popula- 
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tion  in  1930,  and  500,000  gallons  per  day  from  the  population 
anticipated  in  1950.  The  handling  of  this  enormous  volume  of 
sludge  by  steamer  to  a  point  ten  to  twenty  miles  in  the  lake 
looked  like  a  large  item  of  daily  expense ;  but  aside  from  thia, 
it  was  feared  that  the  present  international  agitation  against 
the  pollution  of  the  waters  of  the  Great  Lakes  would  finally 
result  in  estopping  the  city  of  Milwaukee  from  thus  disposing 
of  its  sludge,  whereupon  other  treatment  and  other  disposition 
would  have  to  be  resorted  to,  and  as  there  was  no  waste  land 
in  the  vicinity  of  the  Chase  tract  upon  which  the  sludge  could 
be  deposited  without  nuisance  to  neighboring  property,  rights, 
it  was  deemed  expedient  to  make  a  carefnl  and  exhaustive 
study  of  other  processes  of  sewage  and  sludge  disposal  before 
finally  adopting  any  process. 

The  chief  opposition  upon  the  part  of  many  of  the  citizens 
of  Milwaukee,  however,  was  to  the  site  chosen  for  the  disposal 
works.  There  is  a  strong  sectional  feeling  in  the  city,  as  is 
usual  in  all  cities  of  large  magnitude,  and  the  "south  siders" 
objected  to  having  the  Altb  of  the  "north  siders"  dumped 
down  in  their  midst,  especially  as,  in  their  opinion,  the 
topography  of  the  city  presented  another  site  for  disposal 
works  which  would  be  a  menace  to  no  one. 

The  present  Sewerage  Commission,  therefore,  decided  to 
build  a  testing  station  to  try  out  those  processes  of  sewage 
treatment  applicable  to  large  installations;  to  take  the  raw 
mixed  sewage  from  the  pumping  station  located  at  Jones 
Island  as  fairly  representing  the  normal  sewage  to  be  disposed 
of  in  the  ultimate  plant ;  to  carry  out  these  tests  with  vigor  for 
twelve  months  and  from  the  results  thus  obtained  design  a 
sewage  disposal  plant  which  would,  without  any  reasonable 
doubt,  best  fulfill  the  conditions  for  the  city  of  Milwaukee. 

This  testing  station  has  just  been  completed  and  its  opera- 
tion has  begun,  under  the  direct  charge  of  Mr.  William  R, 
Copeland,  Chief  Chemist  to  the  Commission,  assisted  by  an  as- 
sistant chemist,  a  bacteriologist  and  an  engineer. 

The  several  processes  being  tested  are  as  follows : 
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Sedimentation  and  sludge  digestion  by  means  of  an  Imboff 
tank,  followed  by  aeration  through  sprinkling  filters,  final  sedi- 
mentation and  the  sterilization  of  the  final  effluent  by  means  of 
liqaid  chlorine. 

Sedimentation,  aeration  and  precipitation  by  means  of  s 
slate  tank,  followed  by  aeration  throngh  sprinkling  filters,  final 
sedimentation  and  sterilizing  the  effluent. 

Obemieal  precipitation  by  the  injection  of  iron  and  lime 
solatJons  into  the  raw  screened  sewage  before  passing  through 
tanks,  followed  by  aeration  through  Hpriakling  filters,  final 
sedimentation  and  subsequent  sterilization. 

Sterilization  and  precipitation  by  means  of  lime  solution 
added  to  electrolytic  treatment. 

Fine  and  coarse  screening  followed  by  the  several  tank  and 
sterilizing  treatments. 

Tests  for  sludge  disposition  by  dewatering  by  means  of 
natural  filtration  through  sand  and  stone  beds,  and  by  means 
of  pressing  into  sludge  cakes. 

The  apparatus  connected  with  the  several  processes  are  ar- 
ranged to  treat  a  maximum  of  1,000,000  gallons  of  sewage  per 
24  hours,  which  is  a  much  greater  quantity  than  is  provided 
for  in  the  usual  testing  station,  but  it  was  desired,  when  laying 
out  the  station,  to  make  the  several  units  of  such  size  as  would 
insure  getting  representative  results. 

The  ImhofE  tank  is  26  feet  deep  and  14  feet  in  diameter, 
and  provides  for  a  running  through  period  of  from  ly^  to  2^ 
hours. 

The  slate  tank  is  22  feet  long,  13  feet  wide  and  6  feet  deep, 
filled  with  slates  spaced  ^-ineh  to  %-inch  apart,  standing 
vertically,  and  has  a  liquid  capacity  of  10,000  gallons.  Work- 
ing in  six  to  eight  hour  cycles,  this  gives  a  capacity  of  40,000 
or  30,000  gallons  per  day.  Compressed  air  is  provided  for  the 
slate  tank,  and  is  to  be  fed  to  the  tank  under  low  pressure, 
lifting  the  sewage  from  the  tank  through  2i^-inch  pipes  termi- 
nating about  four  feet  above  the  normal  sewage  level.  The 
sewage,  mixed  with  entrained  air,  discharges  from  the  end  of 
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these  pipes,  falls  upon  a  slate  roof  built  over  one-half  the  tank, 
and  fiowH  back  into  the  opposite  side  of  the  tank,  from  which  it 
started;  thus  the  air  keeps  a  constant  current  in  the  tank  dur- 
ing the  five  or  seven  hours  the  sewage  is  contained  therein, 
daringr  which  time  intensified  oxidization  progresses  and  the 
suspended  solids  in  the  sewage  become  attached  to  the  surface 
of  the  slates  At  the  end  of  the  cycle  the  liquor  is  drawn  off 
and  disoharged  into  a  tank  holding  10,000  gallons,  from  whence 
it  is  discharged,  at  a  uniform  rate,  upon  a  sprinkling  filter,  the 
sludge  being  drawn  off  at  desired  intervals  to  a  sludge  tank, 
thence  into  a  sludge  bed  partially  filled  with  crushed  stones 
and  fine  sand  through  which  a  portion  of  the  liquor  in  the 
sludge  is  drained  off. 

This  is  practically  an  untried  process  and  it  is  expected  to 
reduce  the  area  of  sprinkling  filters  from  three  to  four  times 
what  is  necessary  to  treat  the  effluent  from  any  other  pre- 
liminary tank  process.  The  process  was  suggested  from  ex- 
periments conducted  for  the  past  two  years  at  the  Lawrenee 
Experimental  Station  of  the  Massachusetts  State  Board  of 
Health,  under  Mr.  Harry  Clark,  Chief  Engineer. 

The  chemical  precipitation  tanks  are  in  duplicate,  32  feet 
long,  10^  feet  wide  and  10  feet  average  depth,  each  with  a 
capacity  of  25,000  gallons.  The  iron,  alumina  and  lime  solu- 
tion tanks  are  so  arranged  as  to  permit^  the  solution  to  be 
added  to  the  raw  sewage  after  it  passes  through  the  screen 
chamber  and  be  mixed  with  the  sewage  before  it  reaches  the 
tanks. 

Each  of  the  processes  is  provided  with  separate  sludge  beds, 
There  are,  one  for  the  slate  process,  two  for  the  Imhoff  tank 
and  fourteen  for  the  precipitation  tanks.  Each  of  these  beds 
is  underdrained  and  contains  about  9  inches  of  crushed  stone, 
covered  with  a  layer  of  sand  3  inches  deep. 

There  are  three  kinds  of  screens  provided:  A  coarse  grid 
screen  with  one  inch  openings  placed  over  the  outer  end  of  the 
intake  pipe. 

A  bar  screen  with  one-half  inch  openings  through  which  the 
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sewage  passes  after  passing  through  the  grit  chamber,  and  a 
movable  wire  mesh  screen,  having  ten  meahea  to  the  inch,  mov- 
ing through  the  sewage  at  the  rate  of  2i^  feet  per  minute. 

The  first  two  screens  are  to  be  cleaned  by  hand,  the  movable 
screen  is  to  be  eleaned  by  compressed  air,  blown,  upon  the 
underside  of  the  screen  at  a  pressure  of  100  pounds  to  the 
square  inch. 

All  parts  of  the  plant  are  arranged  to  enable  a  close  record 
to  be  made  of  every  operation.  Apparatus  for  measuring  the 
sewage  treated  by  each  process,  the  amount  of  electric  current 
osed  for  power,  amount  of  air  used  at  the  different  pressures, 
weight  of  sludge  and  screenings  removed,  amount  of  chemical 
solutions  used  and  steam  consumed  can  be  determined  with 
ease  and  accuracy. 

A  laboratory,  thoroughly  fitted  up  for  carrying  on  the 
chemical  and  bacteriological  determinations,  has  been  con- 
structed alongside  the  plant,  and  the  commission  hopes  that  in 
twelve  months  some  valuable  information  will  be  secured 
which  will  advance  the  science  of  sewage  disposal  and  enable 
it  to  determine  the  best  system  for  Milwaukee. 

Like  the  testing  station  huilt  for  the  Borough  of  Brooklyn, 
all  apparatus  and  plant  connected  with  the  several  processes 
are  built  above  ground,  thus  permitting  of  a  much  more  satis- 
factory inspection  of  the  processes.  This  is  particularly  true 
of  the  screens  and  grit  chambers  from  which  it  was  desired  to 
get  most  accurate  results  in  view  of  the  recent  importance 
attached  to  fine  screening. 

The  sewage  proposed  to  be  ultimately  treated  will  be  from 
the  present  combined  system  of  sewers,  and  the  intercepting 
sewers  are  being  designed  to  carry  about  three  times  as  much 
storm  water  as  sewage;  the  ultimate  sewage  disposal  plant 
will,  therefore,  have  to  take  care  of  a  large  volume  of  the 
first  street  wash,  containing  both  organic  and  mineral  solids. 
In  order  to  measure,  and  satisfactorily  observe,  the  sedimenta- 
tion of  the  grit  under  such  conditions,  the  grit  chambers  were 
built  at  the  top  of  the  operating  house,  35  feet  above  the 
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ground.  The  raw  sewage,  after  passing  through  the  rou^h 
grid  screen  placed  at  the  intake  end  of  the  suction  pipe,  is 
forced  by  two  centrifugal  pumps  into  the  grit  chamber,  which 
are  so  baffled  as  to  control  the  velocity  of  flow  through  them. 
Scales  are  provided  alongside  of  the  grit  chambers  to  measure 
the  grit  thus  participated. 

After  passing  the  grit  chambers,  the  sewage  can  be  turned 
upon  either  the  fine  movable  screen  or  the  secondary  grid 
screen,  or  upon  both,  from  whence  it  fiows  through  orifice 
boxes  to  the  several  processes,  the  waste,  if  any,  passing 
through  an  independent  oriflce  bos. 

The  use  of  compressed  air  for  cleaning  the  screens  was 
tried  out  with  much  success  in  the  Chicago  stockyards,  and  it 
is  to  be  tried  out  here  with  every  apparatus  necessary  for 
measuring  its  cost  under  different  processes  and  volumes. 

All  of  the  moving  parts  of  the  plant  are  operated  by  elec- 
tric current  generated  by  two  25  K.  W.  D,  C.  generators, 
built  in  the  main  sewage  pumping  station.  Steam  lines  for 
heating  the  buildings  and  the  several  tanks  exposed,  have 
been  run  throughout  the  works  securing  the  steam  from  the 
three  boilers  in  the  main  pumping  station. 

A  weir,  20.35  feet  long,  has  been  built  across  the  wooden 
channel  which  carries  the  sewage  from  the  main  sewage  pump 
and  over  which  from  30  to  50  million  gallons  of  sewage  per 
day  passes,  and  an  automatic  liquid  recording  gauge  has  been 
set  up  to  measure  the  total  flow  for  the  purpose  of  determining 
at  all  times  the  proportion  between  Uie  total  sewage  pumped 
by  the  main  works  and  the  sewage  treated  in  the  testing 
station. 

The  total  population  contributing  to  the  main  pumping 
station  has  been  taken,  the  volume  of  water  consumed  and 
runoff  per  capita  secured ;  the  total  industrial  and  commercial 
runoff  per  acre  has  been  measured  and  the  analysis  made  of 
the  effluents  from  the  principal  industrial  plants  contributing 
to  the  sewage  station. 

This  information   could  all   be   obtained   with   more  than 
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average  accuracy  as  all  water  conaumers  conuected  with  the 
public  water  supply  are  metered.  In  addition  to  this  we  have 
maintained  for  several  months  liquid  recording  gauges  upon 
some  of  the  larger  main  sewers  by  which  means  we  have  se- 
cured good  records  of  runoff. 

It  might  be  interesting  to  here  note  that  we  had  one  very 
unusual  situation  by  which  we  could  determine  with  unusual 
accuracy  the  ratio  between  runoff  and  consumption.  A  sewer 
96  inches  in  diameter  at  its  outer  end  drains  a  section  contain- 
ing 1^30  acres  and  62,600  persons.  There  are  no  industrial 
nor  commercial  uses  for  the  water  in  this  district,  it  being 
purely  domestic,  completely  built  up,  with  an  average  of  50 
persons  per  acre,  excluding  streets  areas. 

Upon  plotting  the  curves  of  runoff  and  consumption  for 
the  same  day  of  the  week  and  for  several  consecutive  weeks, 
a  curve  showing  the  undergronnd  leakage  flowing  through  the 
main  sewer  has  been  clearly  deduced.  Up  to  date  this  leakage 
has  diminished  from  40  gallons  per  capita  per  day  in  April, 
1914,  to  15  gallons  per  day  in  August.  The  winter  being  an 
unusually  open  one  in  this  section,  followed  by  an  early  spring, 
the  underground  maximum  run  off  was  earlier  than  usual. 
During  June  there  were  rains  during  26  days.  The  under-' 
ground  flow  showed  up  very  decidedly  during  the  records 
taken,  the  latter  part  of  June  and  fli^  part  of  July. 

Studies  are  now  being  made  and  partially  completed  for 
determining  the  sizes  and  locations  of  the  several  intercepting 
sewers  necessary  to  intercept  the  dry-weather  flow  and  a  por- 
tion of  the  storm  flow,  and  carry  it  to  the  disposal  works. 
The  plans  for  the  portion  of  the  disposal  works  to  be  built  in 
the  near  future  will  provide  for  treating  100  million  gallons 
of  sewage;  the  ultimate  works  will  treat  about  158  million 
g^lons. 

The  intercepting  sewers  are  being  designed  to  carry  to  the 
works  a  maximum  of  320  million  gallons  of  liquor,  of  which 
over  one-balf  is  storm  water. 

The  plan  provides  for  low-level  and  high-level  intercepting 
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i^etema.  The  sewage  collected  by  the  low-level  sewera  must 
all  be  piwp^  about  35  feet  high  to  get  it  into  the  disposal 
works.  Ttiis  represents  about  one-quarter  of  the  total  sewage 
and  atorm-water  collected,  and  is  collected  from  the  areas 
lying  between  contour  30  above  the  lake  level. 

This  low  Ij'ing  section  is  largely  adjacent  to  the  three 
rivers;  therefore,  the  low-level  interceptors  will  be  built  as 
near  the  river  banks  as  e.xisting  structures  and  streets  will 
permit.  The  greater  portion  of  the  river  banks  being  bulk- 
headed,  and  either  used  for  wharves  or  have  large  commercial 
houses  and  manufaoturiog  industries  built  abutting  thereupon, 
the  location  and  construction  of  intercepting  sewers  will  be 
attended  with  much  difficulty  and  expense.  Naturally  the  sub- 
strata adjacent  to  the  rivers  is  not  of  the  moat  substantial 
material  and  will  require  special  foundations.  In  order  to 
carry  the  interceptors  to  the  sewage  disposal  plant  the  rivers 
will  have  to  be  crossed  several  times.  This  will  be  done  by 
inverted  siphons,  built  deep  enough  to  secure  firm  foundation, 
which  we  have  found  to  be  from  60  to  80  feet  below  water 
level- 

The  high-level  intercepting  sewers  will  be  located  to  inter- 
cept all  the  dry-weather  flow  and  that  portion  of  the  storm-  ' 
water  desired  originating  above  contour  30,  and  will  be  ex- 
tended to  the  probable  limita  of  the  city  in  1950.  The  flow 
through  these  interceptors  will  be  carried  to  the  disposal 
works  by  gravity. 

The  design  of  the  main  outfall  sewer  to  carry  off  the  ef- 
fluent from  the  disposal  works  has  not  been  begun,  but  from 
present  indications,  it  will  be  a  conduit  about  13  feet  in  diame- 
ter, part  of  which  will  be  subaqueous,  terminating  at  a  point 
under  the  lake  where  a  depth  of  30  to  40  feet  of  water  can  be 
obtained.  Its  location,  however,  depends  entirely  upon  where 
the  disposal  plant  is  ultimately  located  and  the  character  of 
effluent  obtained  from  the  process  of  disposal  finally  adopted. 

Even  after  the  dry-weather  flow  is  intercepted  by  means  of 
the  proposed  system  of  intercepting  aewers,  great  quantities 
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of  pntreseible  org&nic  matter  mil  reach  the  rivers  during 
every  storm.  With  the  small  dry-weather  flow  through  these 
rivers,  the  decomposition  of  this  matter  might  cause  them  to 
become  a  uniaance  to  the  adjacent  neighborhood. 

To  overcome  this  condition,  the  Milwaukee  and  Kinnic- 
kinnic  rivers  have  already  been  provided  with  ample  facilities 
for  fluahing  by  means  of  the  flushing  tunnels  already  built, 
and  which  were  briefly  described  at  the  beginoing  of  this 
paper.  In  order  to  overcome  the  condition  in  the  Menomonee 
river  it  is  proposed  to  build  similar  flushing  works,  taking  the 
water  from  the  lake,  carrying  it  through  a  tunnel  of  sufficient 
capacity  to  carry  from  400  to  500  million  gallons  to  a  pump- 
ing atatton  located  along  the  river  bank,  there  screw  piunps 
would  be  built  to  lift  this  water  a  few  feet  and  discharge  it 
into  the  river  at  the  head  of  navigation,  and  at  the  head  of  the 
slips  connected  with  the  river;  the  current  thus  produced  in 
the  river  would  carry  all  matters  in  suspension  to  the  lake, 
and  the  clear  lake  water  would  add  dissolved  oxygen  to  the 
river  water  and  thus  assist  in  its  pnriflcation  before  it  reaches 
the  lake. 

While  the  approximate  cost  of  building  all  works  necessary 
to  carry  out  the  general  plans  has  not  been  made,  because  the 
studies  and  plana  have  not  been  completed,  preliminary  stndies 
already  completed  indicate  that  the  cost  of  building  the  inter- 
cepting sewers  becessary  to  tske  care  of  the  expected  popula- 
tion in  1930,  or  588,000,  will  be  $2,661,360.00;  disposal  plant, 
consisting  of  Ittihoff  tanks,  eludge  drying  beds  and  sterilizing 
plant,  $1,188,928.00;  pumping  plant  for  low-level  sewage, 
$294,400.00;  main  outfall  sewer  from  disposal  plant  to  lake 
shore,  $1,209,600.00;  subaqueous  outfall  aewer  to  deep  water, 
$l,150,00a00;  Menominee  river  flushing  works,  $1,162,000.00. 
The  last  two  items  are  taken  from  the  report  of  the  Menom- 
inee River  Commission.  The  total  approximate  cost  so  far  as 
now  known  ia  $7,666,288.00. 

This  estimate  is  based  upon  using  Junes  Island  as  a  site 
for  disposal  works  and  installing  ImhofE  tanks  and  sterilizing 
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plant  without  further  treatment  except  dilution  into  lake. 
Subsequent  determinations  reached  from  the  results  of  the_ 
testing  station  may  change  these  premises  very  much,  and  also 
the  estimates. 

It  is  expected  that  actual  construction  upon  the  low-level 
intercepting  sewers  will  begin  in  the  spring  of  1915,  from 
which  time  the  work  will  be  carried  on  as  rapidly  as  the 
necessary  funds  are  provided.  The  present  sanitary  condi- 
tions of  the  river  should  be  improved  as  rapidly  as  may  be 
possible,  and  it  would  appear  that  sufficient  study  by  eminent 
men  has  been  given  to  this  problem  to  insure  its  proper  solu- 
tion without  further  delay. 

In  closing  this  paper  it  seems  apropos  to  call  your  atten- 
tion to  enormous  expenditures  contemplated  in  the  very  near 
future  by  the  larper  cities  nf  the  United  States  for  treating 
their  liquid  wastes.  These  expenditures  have  been  postponed 
from  time  to  time  for  what  appeared  to  be  more  urgent  public 
works,  such  as  increased  water  supply,  water  purification  and 
improved  street  pavements,  but  it  is  being  fully  appreciated 
that  the  time  has  come  when  these  closely  built  up  communi- 
ties can  no  longer,  with  safetj'  to  themselves,  continue  to  dis- 
charge their  untreated  liquid  filth  at  their  front  doors. 

Boston,  Mass.,  and  Providence,  B.  I,,  completed  works  for 
satisfactorily  disposing  of  their  sewage  several  years  ago. 
Columbus,  Ohio,  Baltimore,  Md.,  New  Orleans,  La.,  and  At- 
lanta, Ga.,  have  recently  completed  works  for  treating  or  satis- 
factorily disposing  of  their  sewage.  Aside  from  these,  no  large 
city  of  the  Ilnited  States  has  really  undertaken  the  work,  al- 
though Chicago  carried  out  works  some  years  ago  by  which  it 
was  then  believed  its  sewage  could  be  properly  disposed  of, 
but  today  Chicago,  New  York,  Cleveland,  Detroit,  Dayton, 
Cincinnati,  Philadelphia,  Rochester  and  Milwaukee  are  all 
studying  plans  for  sewage  disposal.  Toronto,  Canada,  is  also 
experimenting  with  the  problem.  It  is,  therefore,  apparent 
that  within  the  next  decade  the  largest  sewage  works  of  the 
world  will  be  constructed  or  started  during  which  time  many 
new  lessons  on  sewage  disposal  are  bound  to  be  learned  anH 
the  whole  world  benefitted  thereby. 


ECONOMICS  OF  SEWAGE  FILTERS. 

By  Qeobqe  W.  Phllbb,  New  Yorl-  City. 

Types  of  Sewage  Filters — Sewage  filters  may  be  divided 
broadly  into  three  classes: 

1.  Intermittent  sand  filters  or  their  equivalent.  This  con- 
sists of  a  body  of  sand  or  fairly  pervious  material  of  other 
kinds.  The  sewage  is  distributed  over  the  surface  of  this 
porons  material,  and  at  the  bottom  the  filtered  sewage  is  col- 
lected in  imderdrains-  In  order  to  get  the  benefit  of  oxidation 
in  the  pores  of  the  sand  bed,  the  application  of  the  sewage  to 
the  filter  is  intermittent  with  periods  of  rest  and  aeration. 

2.  The  second  type  is  the  so-called  "contact"  filter.  This 
consists  of  a  body  6t  practically  any  thickness  of  stone  or 
equivalent  material,  such  as  large-sized  gravel,  pieces  of  porce- 
lain, brickbats,  cinders,  or  almost  'any  coarse-sized  ^anular 
material.  The  sewage  is  applied  to  such  a  filter  either  from 
the  bottom  or  from  the  top,  so  as  to  fill  the  bed.  The  sewage 
ia  allowed  to  stand  in  this  filter  bed  for  a  given  time.  It  is 
then  discharged  and  the  empty  bed  is  allowed  to  stand  for  a 
period. 

3.  The  third  type  is  the  so-called  "sprinkling"  filter.  This 
consists  of  a  body  of  stone  of  a  minimum  depth  of  five  feet,  on 
which  the  sewage  is  sprinkled  or  sprayed  and  spread  by  nozzles 
and  distributed  in  small  quantities  so  that  the  sewage  trickles 
down  over  the  stones  and  is  collected  at  the  bottom. 

All  three  types  of  filters  effect  the  purification  of  the  sewage 
in  the  same  way.  Thru  the  action  of  the  bacteria  present 
in  the  filter  bed  the  sewage  is  to  some  extent  oxidized  and  the 
organic  matter  is  broken  up.  Unstable  forms  of  matter  are 
changed  into  more  stable  forms.  While  the  exact  form  of 
action  ia  unknown,  it  is  believed  that  the  three  types  of  filters 
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act  in  the  same  way,  and  the  difference  is  rather  a  mechanical 
one  of  form  of  application,  rather  than  one  of  principle  of 
action. 

Performance  of  Filters — The  output  of  a  filter  of  any  type, 
measured  at  any  suitable  purification  unit,  is  largely  a  ques- 
tion of  local  conditions.  It  depends  upon  the  nature  of  the 
sewage,  the  nature  and  fineness  or  coarseness  of  the  filtering 
material,  the  method  of  application  of  the  sewage  to  the  filter- 
ing material,  temperature,  atmospheric  conditions,  and  many 
other  factors.  The  intermittent  sand  filter  is  best  used  when 
it  is  desired  to  have  a  very  high  degree  of  purification.  The 
other  types,  the  contact  filters  and  sprinkling  filters,  are  used 
for  a  rather  lesser  degree  of  purification,  tt  ia  to  be  under- 
stood that  the  rate  of  application  of  the  sewage  to  the  various 
types  of  filters  must  be  properly  proportioned  to  the  ability 
of  these  filters  to  take  care  of  the  sewage.  By  using  a  suitable 
rate  under  suitable  conditions  any  type  of  filter  can  be  made 
to  (^ve  any  degree  of  organic  purification  that  may  be  desired. 

Rate  of  Application  of  Settled  Sewage  to  Filters — The  ques- 
tion of  the  rate  of  application  of  sewage  to  a  sand  filter  is 
largely  tied  up  with  the  question  of  preliminary  treatment  in 
the  way  of  tankage  or  screens.  Quoting  from  my  book  "Sew- 
age Disposal,"  we  make  the  following  table  for  several  cities 
in  Massachusetts  of  the  population  whose  sewage  can  be  treated 
per  acre  of  filter  bed,  with  the  time  of  detention  in  preliminary 
sedimentation  tanks,  storage  wells,  pomp  wells,  or  other  means 
of  storage.  These  figures  are  not  to  be  taken  to  represent 
present  conditions. 

Period  of  Detention       Population 

Andover    lH-3  liours  950 

Brockton    12  "  1,160 

Qinton     12  "  425 

Framingham    12  "  375 

Gardner   (Old)  V/,         "  1.310 

Gardner  .(New)  V4         "  2.000 

Pittafield   12  ■'  605 

Stockbridge    8  '■  •220 

Worcester  IV,         "  1.390 

Average   of   all 6.7  hours  937 
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The  Baltimore  Sewerage  Commission  in  1906  estimated 
that,  using  a  sand  iilter  with  3  feet  of  clean  sand  over  the 
grftvel,  an  allowanee  of  150,000  gallons  of  6-hoiir  settled  sewage 
per  acre  in  24  hours,  corresponding  approximately  to  1,200 
people  per  acre,  would  be  a  proper  rate. 

Data  for  contact  filters  are  relatively  scant  in  American 
practice,  and  while  many  English  data  are  available,  the  differ- 
ences, owing  to  the  difference  in  the  strength  of  the  sewage, 
make  such  data  rather  dangerous  as  a  basis  of  comparison. 

A  series  of  experiments  in  Columbus,  Ohio,  indicated  that 
5-foot  deep  stone  filters  on  the  contact  principle  could  be 
safely  operated  at  an  average  of  600,000  to  700,000  gallons 
per  acre  per  day.  Reducing  this  to  a  4-foot  depth  will  give 
about  500,000  gallons  per  acre  per  day,  which,  on  the  basia 
of  100  gallons  per  capita  per  day,  would  give  a  loading  of 
approximately  5,000  people  per  acre  of  stone  bed. 

A  series  of  tests  made  at  Lawrence  on  contact  beds  of  var- 
ious depths  from  24  inches  up  to  18  feet  showed  an  average 
output  of  some  700,000  gallons  per  acre  per  day  for  a  depth 
of  stone  on  an  average  about  5<4  feet.  This  is  equivalent  to 
an  output  of  about  135,000  gallons  per  acre  for  each  foot  of 
depth  of  stone,  or,  for  a  4-foot  depth  of  bed  again,  is  equal 
to  about  500,000  gallons  per  acre  per  day,  or  say  a  loading  of 
abont  5,000  people  to  the  acre. 

The  contact  filter  installation  at  Plainfield,  N.  J.,  with  3.6 
acres  of  stone  bed  iV^  feet  deep,  gave  in  1910  an  output  on 
sn  average  of  1.7  million  gallons  of  sewage  per  day.  On  the 
basis  of  an  allowance  of  100  gallons  per  capita  per  day,  this 
will  correspond  with  a  4-foot  bed,  to  about  4,200  people  per 
acre  of  filter. 

For  sprinkling  filters  much  more  satisfactory  data  can  be   . 
had.     Sprinkling  filters  have  been  used  very  extensively  in 
this  country  of  recent  years  and  their  ratings  can  be  fixed 
with  a  good  deal  more  dependence.     A  list  of  a  number  of 
plants  or  projeet«d  plants  piling  the  depths  of  the  stone  bed 
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of  a  sprinkling  Alter  and  the  loading  in  popnlation  per  acre 
follows ; 


Atlanta    fi      fw 

Reading  5        " 

Columbus   5 

Baltimore    9        "       "  20,000 

Montclair    7yi     "       "  15,000 

Philadelphia   6 

Fitchburg   10 

Mount  Vemon  8        " 

The  average  of  all  these  shows  a  7-foot  deep  bed  and 
•Terage  loading  of  19,400  population  to  the  acre. 

Not  considering  special  conditions  and  .inst  taking  fair  fig- 
ures, we  may  safely  state  the  following: 

Intermittent  sand  filters,  3-foot  bed  of  sand,  loading  1,100  population  per 

acre; 
Contact  filters — 4-foot  depth  of  stone,  loading  5,000  population  per  acre ; 
Sprinkling  filters— 7-foot  depth  of  stone,  loading  19,000  population  per  acre. 

The  rates,  then,  for  these  three  types  of  filters  are  in  the 
ratio  1,  5,  and  9  feet. 

Cost  of  Sewage  Filters — Costs  of  constrnction  are  so  much 
affected  by  local  conditions,  such  as  the  amount  of  excavation 
necessary,  the  cost  of  various  classes  of  materials,  the  distance 
from  which  various  classes  of  materials  must  be  obtained,  de- 
tails of  local  construction  conditions,  such  as  competition,  class 
of  work  required,  and  others,  that  comparative  costs  for  differ- 
ent localities  are  only  to  be  used  with  great  discretion,  and 
individual  cost  and  even  averages  are  only  a  guide  to  compar- 
ative costs  in  various  places.  Having  this  limitation  in  mind, 
we  will  examine  in  a  rough  way  the  cost  of  various  types  of 
sewage  filters  on  the  per  capita  basis. 

The  average  coat  of  the  nine  Massachusetts  intermittent 
sand  filters  cited  above  is  $3,260.00  per  acre,  as  reported  in 
the  Massachusetts  State  Board  of  Health  Report  of  1903.  This 
gives  a  cost  per  capita  connected  to  the  filters  of  $3.50. 
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The  1906  Baltimore  Sewerage  Commission  estimates  the 
cost  per  acre  of  filters  at  $6,350.00,  these  filters  being  suit- 
able for  a  connected  population  of  1,200  per  acre.  This  cor- 
responds to  a  per  capita  cost  of  ♦5,30. 

The  cost  of  contact  filters,  varying,  of  course,  with  the 
degree  of  the  fineness  of  the  design,  may  be  taken,  for  filters 
equipped  with  suitable  convenient  appartenances,  at  $30,000.00 
per  acre  for  a  4-foot  deep  bed.  This  correaponds  with  a  load- 
ing of  5,000  population  j>er  acre  to  a  per  capita  cost  of  $6. 

For  sprinkling  filters  7  feet  deep  the  cost  will  be  about 
$45,000.00  per  acre.  Ob  the  basis  of  a  loading  of  19,000  pop- 
ulation per  acre,  the  cost  per  capita  will  be  $2.37. 

When  considering  the  relatively  low  cost  of  the  Massachu- 
setts sand  filters  compared  with  the  estimate  made  from  the 
Baltimore  sand  filters,  it  is  to  be  borne  in  mind  that  the  coHr 
ditions  in  Massachusetts  for  the  construction  of  Hand  filters 
were  unusually  favorable  and  do  not  represent  average  con- 
ditions thru  the  country.  In  most  places  the  costs  would 
approximate  more  nearly  those  estimated  for  Baltimore. 

Taken  in  a  broad  way,  sprinkling  filters  are  a  far  more 
economical  installation  in  the  matter  of  first  cost.  Intermit- 
tent sand  filters  and  contact  filters  do  not  stand  far  apart  in 
this  particular.   ' 

Relative  Cost  of  Different  Depths — There  is  not  very  ranch 
known  about  the  relative  advantages  of  filters  of  shallow  or 
deep  construction.  The  choice  of  depth  is  usually  made  for 
entirely  different  reasons  from  those  of  obtaining  the  most 
economical  construction  to  obtain  the  desired  amount  of  pur- 
ification. Very  few  tests  of  a  comparative  kind  have  been 
made  to  give  convincing  information,  and  the  interpretation 
of  the  tests  has  not  been  uniform.  In  some  places  the  eon- 
elusion  has  been  made  to  make  filters  say  10  feet,  at  other 
places  6  feet,  and  some  study  is  worth  while  to  determine  what 
if  any  difference  there  be  in  the  cost  of  such  construction  at 
different  depths,  and  which  would  appear  to  be  the  better. 
It  is  to  be  assumed  in  such  comparisons  that  sufficient  head 
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would  be  available  in  any  case  for  tliie  greatest  depth  to  be 
considered  and  that  pnmping  would  not  be  necessitated  by 
building  filters  of  the  greater  depth. 

For  intermittent  sand  filters  queations  of  depth  do  not 
arise.  The  filters  are  generally  made  as  shallow  as  is  consistent 
with  getting  proper  results  and  sand  beds  are  not  usually  made 
more  than  4  or  5  feet  deep  as  a  maximum.  Shallower  beds, 
even,  will  give  about  the  same  output  as  the  deeper  beds,  and 
beds  are  made  deep  only  so  that  sand  may  be  removed  for 
cleaning  without  removing  the  sand  for  a  considerable  period. 

"With  contact  filters  it  is  recognized  that  from  the  nature 
of  the  action  of  the  contact  filters,  where  the  amount  of  air 
that  is  drawn  in  between  fillings  of  sewage  is  practically  equal 
to  the  volume  of  the  sewage,  and  where  surface  clo^ng 
cannot  be  a  serious  factor  and  may  even  be  no  factor  at  all, 
each  unit  of  volume  of  the  stone  forming  the  filter,  say  each 
cubic  yard,  will  give  the  same  output  of  sewage  purification, 
no  matter  what  may  be  the  depth  of  the  filter. 

From  this  it  follows  that  it  is  economical  to  build  a  sewage 
'  filter  on  the  contact  principle  as  deep  as  local  conditions  of 
construction  will  permit,  and  the  limitation  of  depth  which 
it  is  economical  to  use  is  therefore  made  by  the  factors  of 
earth  excavation  or  fill  and  the  possible  head  available  with- 
out pumping. 

When  it  comes  to  sprinkling  filters,  the  problem  becomes 
a  little  more  complicated.  The  English  experience,  as  recited 
in  the  Report  to  the  Royal  Commission,  seems  to  indicate  that 
the  output  per  unit  of  volume  of  sprinkling  filters  is  the  same, 
no  matter  what  the  depth.  Our  experience  in  work  in  this 
country  does  not  wholly  corroborate  this  information.  Our 
best  knowledge  seems  to  indicate  that  the  output  per  unit  of 
volume  of  sprinkling  filters  is  somewhat  less  for  deep  filters 
than  for  shallow  filters.  For  such  conditions,  with  a  relatively 
decreasing  efficiency  of  the  stone  of  the  filter  Ijeds  for  greater 
depths  and  at  the  same  time  a  relatively  decreasing  cost  per 
unit  volume  of  the  stone  for  deep  beds,  there  must  come  some 
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point  where  the  greatest  output  per  unit  of  cost  will  be  ob- 
tained. 

The  Report  of  the  Baltimore  Sewerage  Commission  in  1911 
gives  some  information  obtained  from  tests  made  in  Baltimore 
as  to  the  relative  efficiency  of  various  depths  of  broken  stone 
of  sizes  1  to  2-inch  stoue,  which  is  the  one  most  commonly 
used.    Figures  obtained  from  that  source  show  the  following: 

6  ft.       !»  ft.    12  ft. 

Relative  stability  79  87     .     89 

Per  cent,  reduction  of  oxygen  consumed 56  70  72 

Giving  equal  weight  to  the  relative  stability  and  per  cent, 
reduction  of  oxygen  consumed,  we  get  the  following : 


Relative  stability  

Per  cent,  reduction  of  oxygen  consumed.-. 


Average  of  the  two 

Relative  depths  

Relative  value  of  slone  per  cubic  yard 

Assuming  this  depth  varies  at  a  uniform  rate  from  one  end 
of  the  curve  to  the  other,  we  get  the  following  for  the  relative 
value  of  stone  per  cubic  yard; 

Depth  of  bed 6  ft.   7  ft.    8  ft.    9  ft.  Ifift.  12  ft. 

Relative  value  of  stone  per  cubic  yard..     1.0    0.97    0.04    0.92    0.82    0.63 

To  get  comparative  figures  then  between  the  6,  8.  and  10- 
foot  beds  the  coat  figures  for  the  8-foot  beds  must  be  divided 
by  0.94,  and  the  cost  for  the  10-foot  beds  by  0.82,  putting  them 
all  on  the  basis  of  the  6-foot  beds. 

For  eomparative  cost  a  number  of  factors  such  as  excava^ 
tion,  etc.,  are  naturally  omitted,  as  they  are  not  affected  in 
ail  places  the  same  way  by  the  depth  of  the  filter.  Comparing, 
then,  only  those  particular  costs  which  are  affected  per  unit 
of  output  by  the  depth  of  the  filter,  we  get  the  following: 
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would  be  available  in  any  case  for  tliie  greatest  depth  to  be 
considered  and  that  pumping  would  not  be  necessitated  by 
building  filters  of  the  greater  depth. 

For  intermittent  sand  filters  questions  of  depth  do  not 
arise.  The  filters  are  generally  made  as  shallow  as  is  consistent 
with  getting  proper  results  and  sand  beds  are  not  usually  made 
more  than  4  or  5  feet  deep  as  a  maximum.  Shallower  beds, 
even,  will  give  about  the  same  output  as  the  deeper  beds,  and 
beds  are  made  deep  only  so  that  sand  may  be  removed  for 
cleaning  without  removing  the  sand  for  a  considerable  period. 

With  contact  filters  it  is  recognized  that  from  the  nature 
of  the  action  of  the  contact  filters,  where  the  amount  of  air 
that  is  drawn  in  between  fillings  of  sewage  is  practically  equal 
to  the  volume  of  the  sewage,  and  where  surface  clogging 
cannot  be  a  serious  factor  and  may  even  be  no  factor  at  all, 
each  unit  of  volume  of  the  stone  forming  the  filter,  say  each 
cubic  yard,  will  give  the  same  output  of  sewage  purification, 
no  matter  what  may  be  the  depth  of  the  filter. 

From  this  it  follows  that  it  is  economical  to  build  a  sewage 
filter  on  the  contact  principle  as  deep  as  local  conditions  of 
construction  will  permit,  and  the  limitation  of  depth  which 
it  is  economical  to  use  is  therefore  made  by  the  factors  of 
earth  excavation  or  fill  and  the  possible  head  available  with- 
out pumping. 

When  it  comes  to  sprinkling  filters,  the  problem  becomes 
a  little  more  complicated.  The  Euglinh  experience,  as  recited 
in  the  Report  to  the  Royal  Commission,  seems  to  indicate  that 
the  output  per  unit  of  volume  of  sprinkling  filters  is  the  same, 
no  matter  what  the  depth.  Our  experience  in  work  in  this 
country  does  not  wholly  corroborate  this  information.  Our 
best  knowledge  seems  to  indicate  that  the  output  per  unit  of 
volume  of  sprinkling  filters  is  somewhat  less  for  deep  filters 
than  for  shallow  filters.  For  such  conditions,  with  a  relatively 
decreasing  efficiency  of  the  stone  of  the  filter  fjeds  for  greater 
depths  and  at  the  same  time  a  relatively  decreasing  cost  per 
unit  volume  of  the  stone  for  deep  beds,  there  must  come  some 


SEWAGE  TREATMENT  EXPERIMENTAL  PLANT  IN 
BROOKLYN,  N.  Y. 


By  Georqe  T.  Hammond,  Engineer  in  Charge  for  the  Department 
of  Sewerg,  Boro  of  Brooklifn,  New  York  City.    ■ 


The  design  of  an  expcrimeDtal  plant  for  the  study  of  sew- 
age disposal  offers  many  complex  problems  and  presents  an 
interesting  study  in  itself  to  the  municipal  engineer.  The 
conditions  that  affect  sewage  disposal  are  so  many  and  so  vari- 
ous, and  the  methods  of  treatment  which  may  be  applied  dif- 
fer so  greatly,  in  cost  as  well  as  in  the  results  secured  by  their 
employment,  that  it  has  become  quite  usual  to  mahe  experimen- 
tal study  in  each  ease  before  deciding  upon  the  method  to  be 
selected  and  the  design  of  extensive  plants.  The  engineer  in 
this  field  owes  much  to  the  many  investigations  which  have 
been  made  by  the  use  of  such  plants  during  the  last  few  years. 
One  of  the  conclusions  that  each  of  these  plants  enforces  is 
that  each  was  of  special  value  for  the  local  object,  and  that 
the  solution  of  the  local  problem  could  best  be  solved  by  local 
experimentation. 

In  a  recent  editorial  referring  to  sewage  disposal  testing 
stations  the  editor  of  the  Municipal  Journal  remarks : 

"The  description  of  experimental  plants  we  consider  of 
more  general  value  than  the  results  of  the  tests ;  for  the  latter 
are  of  direct  service  chiefly  to  the  city  whose  sewage  was  used 
in  the  tests,  while  the  testing  plant  itself,  like  a  laboratory 
experiment,  conld  be  well  copied  by  others  in  its  most  satis- 
factory features." 

This  we  think  is  a  correct  and  timely  statement  which  ex- 
perience justifies. 

The  object  of  this  paper  is  to  present  a  brief  description  of 
an  experimental  plant  for  sewage  disposal  investigations  re- 
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ceDtly  designed  and  installed  by  the  Bureau  of  Sewers,  Brook- 
lyn, N.  T.  This  plant  waa  designed  and  constructed  in  re- 
sponse to  a  resolution  of  the  Board  of  Estimate  and  Apportion- 
ment, of  the  City  of  New  York,  which  authorized,  for  the  pur- 
pose of  constructing  the  plant  and  carrying  on  the  experiments, 
the  sum  of  $50,000. 

The  sewage  disposal  problems  of  the  City  of  New  York  are 
too  vast  and  complex  to  permit  adequate  description  in  a 
paper  of  this  length.  Volumes  have  been  devoted  to  the  sub- 
ject, and  much  excellent  work  has  been  done  in  the  study  of 
river  and  harbor  conditions,  and  theoretical  opinions  have  been 
obtained  from  the  most  eminent  sanitarians  on  almost  every 
feature  and  phase  of  the  subject  until  it  may  perhaps  be  said 
with  confidence  that  little  more  remains  to  be  learned  regard 
ing  river  and  harbor  conditions,  unless  these  should  change 
a  result  of  city  development,  which  is  slowly,  perhaps,  bu^ 
surely  modifying  shore  lines  and  tidal  effects. 

The  data  obtained  by  the  Metropolitan  Sewerage  Commis- 
sion, which  are  at  present  available,,  conclusively  prove  the 
urgent  need  of  adequate  sewage  disposal ;  but  no  experimental 
work  for  the  purpose  of  determining  the  most  available  meth 
ods  of  sewage  treatment  has  hitherto  been  undertaken. 

The  necessities  for  sewage  disposal  of  a  rapidly  growing 
population  demand  immediate  and  practical  solution  with  such 
expenditure  as  the  taxpayer,  already  heavily  burdened,  can 
afford. 

The  sewage  treatment  and  disposal  which  experiment  shall 
demonstrate  will  be  the  most  reliable,  economical  and  simple, 
and  which  will,  without  offense  or  nuisance,  for  the  least  coat 
of  construction  and  maintenance,  insure  an  effluent,  satisfac- 
tory and  suitable  at  all  times  for  discharge  into  our  local 
bodies  of  water  or  waterways,  we  consider  the  most  availflble 
for  the  purpose. 

Naturally  the  scope  of  the  experimental  work  for  which  this 
plant  is  designed  includes  investigation  connected  with  sewage 
disposal  generally,  as  well  as  the  special  and  practical  experi- 
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BROOKLYN  EXPERIMENTAL  SEWAGE  TREATMENT 


Plan  I. 


PI  °  / 


Location   of   the   Brooklyn   experimental   sewage  treatment  plant. 

mente  which  are  more  directly  related  to  the  special  object  of 
selectiDg  the  most  suitable  method  of  treating  the  local  sew- 
age. The  general  atudy  includes  rainfall  and  storm-water  run- 
off; subjects  so  closely  related  to  sewage  treatment  and  dis- 
posal that  their  investigation  could  not  properly  be  omitted, 
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especially  as  the  larger  portion  of  the  existing  sewerage  is  aow, 
and  probably  will  continue  to  be,  on  the  "eombined"  plan. 
Of  course  the  investigations  include  a  complete  analytical 
study  of  the  sewage  and  storm-water  flow,  and  such  biological 
study  as  may  be  necessary  for  the  end  in  view.  The  chemical 
and  bacteriological  work  has  been  carefully  provided  for,  a 
eompletely  equipped  laboratory  being  an  essential  feature  of 
the  plant. 

It  is  intended,  in  the  experimental  work,  not  only  to  follow 
the  general  scheme  of  investigation  for  which  immediate  pro- 
vision was  made  in  the  structures  now  erected,  but  also  to 
change  the  structures,  from  time  to  time,  as  may  seem  desir- 
able to  follow  other  lines  of  investigation  suggested  as  the  work 


The  various  methods  of  sewage  treatment  for  which  initial 
arrangement  was  made  in  the  design  are  those  which  the  ex- 
perience of  sanitarians  indicates  as  applicable  to  existing  con- 
ditions. Before  designing  the  plant  the  state  of  the  art  was 
studied  as  carefully  as  possible,  both  in  this  country  and  in 
Europe. 

It  is  not  intended  in  this  paper  to  present  results  which  at 
this  time  could  only  be  derived  from  a  short  period  of  experi- 
mental operation;  our  object  is  to  describe  the  plant  and  the 
general  purpose  of  the  work ;  and  call  attention  to  the  employ- 
ment of  such  means  for  solving  sewage  problems,  hoping  that 
the  field  covered  may  prove  of  interest  and  possibly  afford  an 
interesting  subject  for  discussion. 

The  experimental  plant  is  located  in  close  relation  to  the 
existing  New  Lots,  or  26th  Ward,  Sewage  Disposal  Plant,  and 
obtains  its  sewage  from  the  main  sewer,  which  serves  the  26th 
Ward  district  of  Brooklyn.  The  sewerage  system,  for  which 
this  sewer  is  the  outfall  main,  serves  a  population  of  about 
200,000,  occupying  an  area  of  approximately  5,000  acres.  The 
sewers  are  on  the  combined  plan  and  have  rather  flat  grades. 
The  disposal  plant  is  about  two  miles  from  the  center  of  pop- 
ulation  and   the   sewage   becomes   septic,   during   the   warm 
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months  of  the  summer,  before  reaehing  the  outlet.  A  new  dis- 
posal plant  is  urgently  needed  for  this  district,  and  has  been 
authorized,  the  design  to  await  the  results  of  experimental 
study  to  determine  the  moat  suitable  method  of  treatment  for 
local  conditions. 

The  daily  flow  in  dry  weather,  determined  by  weir  measure- 
ments in  the  outfall,  varies  from  18,000,000  to  22,000,000  gal- 
lons. The  storm-flow  ranges  up  to  about  1,000  cubic  feet  per 
second,  tho  the  ordinary  storm  does  not  give  more  than  300 
to  500  cubic  feet  per  second.  The  dry  tlow  is  mainly  of  a  do- 
mestic character,  but  there  are  some  trade  wastes  that  may 
require  special  study.  The  suspended  matters  vary  widely  in 
quantity  at  different  seasons  and  dilferent  hours  of  the  day. 
The  rapid  increase  of  population  occupying  the  drainage  area 
is  notable  and  of  interest  in  showing  how  rapidly  New  York 
suburban  districts  become  urban,  as  may  be  seen  from  the  fol- 
lowing table : 

IncrFSse  ol  Population,  26th  Ward,  Brooklyo.. 
Ye»r.  Population  to  the  Nearest  1,000 

1880 13.000 

1890 30.000 

1900 56.000 

1905 94.000 

1910 178,000 

1914 200,000  plui 

The  sewerage  system  was  mainly  installed  between  the 
years  1890  and  1896  and  includes  a  chemical  precipitation 
sewage  disposal  plant,  designed  in  1888  and  intended  to  take 
care  of  a  maximum  population  of  35,000,  which,  at  the  time, 
was  considered  ample  provision  for  the  future.  This  plant 
was  completed  in  1896,  when  the  population  had  already 
reached  about  60,000,  and  was  inadequate  from  the  beginning 
of  its  operation,  altho  for  several  years,  it  rendered  fairly 
good  service.  It  cost  $350,000  and  is,  at  the  present  time, 
nearly  useless.  The  grade  of  "purification"  secured  was  never 
satisfactory  for  an  effluent  to  be  discharged  into  e  body  of 
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water  of  the  character  of  Jamaica  Bay,  in  which  the  shell  fish 
industry  is  extensive  and  of  great  value.  All  the  sewago 
passing  thru  the  plant  flows  thru  fixed  screens,  thru  long, 
narrow  settling  tanks,  with  considerably  velocity,  to  a  cen- 
tral well,  from  which  it  ia  pumped  into  the  outfall  sewer; 
the  pump  capacity  is  about  16,000,000  gallons  per  day.  The 
storm-water  flows  directly  into  the  bay  without  treatment  or 
screening. 

The  area  of  Jamaica  Bay  and  ita  tidal  tributaries  is  19.28 
square  miles,  at  mean  tide  level,  and  the  tide  range  is  about 
4  feet.  It  is  a  tidal  reservoir  connected  with  the  ocean  by 
Rockaway  Inlet,  which  affords  a  rather  narrow  and  deep  chan- 
nel. The  greater  portion  of  the  bay  has  a  depth,  at  low  water, 
of  2  to  5  feet,  with  extensive  flats  along  the  northerly  portion, 
which  have  become  considerably  polluted  with  sewage  sludge 
near  the  outlets  of  the  sewers.  The  bay  contains  numerous 
small  islets  and  mud  flats,  bare  at  low  tide,  and  extensive  bars 
used  in  the  cultivation  of  shell  fish.  The  sewer  outlets  are 
remote  from  the  shell  fish  beds  at  present  worked. 

The  main  sewer  above  referred  to  is  a  combined  sewer  with 
flat  grades ;  it  is  a  twin  sewer  of  section  area  equivalent  to  a 
circle  15  feet  in  diameter. 

The  experimental  plant  consists  of  three  Imhoff  tanks,  each 
of  different  depth  but  with  other  dimensions  equal ;  six  sprink- 
ling filters,  two  of  which  receive  forced  aeration  within  the 
mass  of  the  medium;  various  tanks  and  apparatus  for  the  in- 
vestigation of  sewage  treatment  by  forced  aeration ;  secondary 
settling  tanks  for  the  sprinkling  filters  and  the  sewage  treated 
by  forced  aeration ;  a  plain  settling  tank  for  crude  sewage  in 
connection  with  an  airtight  sludge  digestion  tank,  which  re- 
ceives the  settled  matters  and  sludge  from  the  plain  tank,  being 
in  effect  the  two  essential  portions  of  an  Imhoff  tank  sepa- 
rated ;  a  roughing  filter ;  ten  sludge  drying  beds ;  various  experi- 
ments for  screening  sewage,  and  for  drying  sludge,  including 
a  fixed  mesh  screen,  a  rotary  disc  type  screen,  and  a  canvas 
cacumu  filtration  system ;  various  provisions  for  disinfection 
experiments,  etc. 
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The  mechanical  plant  consists  of  steam-actuated  sewage 
jiunps  and  an  air  compressor. 

The  twin  sewers  pass,  at  the  location  of  the  existing  dis- 
posal plant,  thru  a  wit  basin  which,  in  dry  weather,  acts  aa 
a  grit  chamber 'loT  the  sanitary  sewage.  This  basin,  which 
ia  covered  with  a  masonry  roof  carried  on  I-beams  and  piers, 
.  is  80  feet  by  60  feot  in  interior  dimensions,  and  9  feet  deep. 
The  line  of  the  sewer  is  continued  thru  it  by  the  oatfall 
sewer,  the  invert  of  which  is  2  feet  higher  than  the  inverts  of 
the  twin  sewers.  The  ontfall  sewer  is  a  single  section,  26  feet 
wide,  of  the  same  discharge  capacity  as  the  twin  sewers,  and 
for  the  first  300  feet  is  of  masonry  with  a  fiat  roof  supported  * 
by  I-beams,  after  which  it  becomes  an  open  timber  structure 
which  crosses  the  salt  marshes,  about  4,000  feet,  to  Jamaica 
Bay. 

A  passage,  48  inches  in  diameter,  is  provided  with  its  invert 
at  the  floor  elevation  of  the  silt  chamber,  for  carrying  the  dry 
weather  flow  into  the  existing  sewage  disposal  plant,  where, 
after  having  received  its  charge  of  milk  of  lime,  and  having 
passed  thm  the  screens  and  tanks,  it  flows  into  the  central 
pnmp  well,  from  which  it  is,ptimped,  against  an  average  head 
of  20  feet,  into  the  outfall  sewer,  about  100  feet,  downstream 
from  the  silt  basin.  A  low  dam,  9  inches  high,  is  provided  in 
the  outfall  sewer  to  prevent  the  sewage,  pumped  from  the  well, 
from  backing  up  into  the  silt  basin.  Boring  storms  the  sewage 
by-pass  valves  are  closed  and  the  entire  flow  of  the  combined 
sewer  discharges  directly  from  the  silt  chamber,  over  the  dam 
referred  to,  thru  the  outfall  sewer  to  the  bay. 

The  pumps  that  furnish  the  sewage  for  the  experiments  are 
located  within  the  existing  disposal  plant  building,  and  steam 
is  obtained  from  the  boilers  of  the  plant.  There  are  -two  sew- 
age pumps,  both  of  them  direct  acting  piston  pumps,  installed 
so  that  either  pump  may  be  cut  out  and  cleaned  or  repaired 
without  stopping  the  other;  either  pnmp  maf  be  operated 
alone;  or  both  may  be  operated  at  the  same  time.  The  larger 
pomp  has  a  capacity  of  1,200,000  gallons  per  day,  and  the 
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Fig.  3.    Experimenial  plant  from  the  north. 


Fig,  4.     Experinienial  plant  from  the  v 
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smaller  650,000  gallooB.  Provision  is  made  for  placing  a  mov- 
able screen  around  the  lower  end  of  the  common  12-inch  suc- 
tion pipe  thru  which  both  pumps  operate.  This  screen  con- 
sists of  a  steel  frame,  upon  which  wire  meshes  of  varying  fine- 
ness can  be  used.  The  screen  is  cleaned  by  means  of  a  water 
jet  and  brush. 

The  sewage  for  experiments  is  taken  from  the  sewage  pas- 
sage between  the  silt  basin  and  the  disposal  plant,  and  is  prac- 
tically free  from  grit.  It  is  discharged  from  the  pumps 
thru  an  S-inch  iron  pipe  into  the  qnietinf?  tank,  which  sup- 
plies sewage  to  the  various  units  of  the  experimental  plant  by 
gravity. 

As  the  experiments  include  an  extensive  study  of  sewage 
aeration  by  means  of  compressed  air,  a  sufficient  supply  of  air 
is  of  great  importance.  The  compressor  installed  is  a  duplex 
crank  and  fly  wheel  machine;  automatic  in  starting,  stopping 
and  speed;  with  a  displacement  capacity  of  228  cubic  feet  of 
air  per  minute  at  not  exceeding  210  r.  p.  m.  for  30  lbs.  air 
pressure,  with  100  lbs.  of  steam  at  the  throttle.  It  is  equipped 
with  a  combination  speed  and  pressure  governor,  arranged  to' 
bring  the  machine  to  a  dead  stop  if  no  air  is  demanded,  and 
to  start  up  automatically  when  the  pressure  drops.  It  has 
enclosed  splash  lubricated  frames  and  bearings,  making  lubri- 
cation antomatic.  The  air  cylinders  are  provided  with  water 
jackets.  The  air  passes  from  the  compressor  to  an  air  "re- 
ceiver, "nf  steel,  24  inches  in  diameter  and  72  inches  high,  with 
pressure  gage  and  safety  valve. 

The  low  elevation  of  the  ground  at  the  site — but  a  few 
inches  above  ordinary  high  tide,  a  tidal  marsh  in  fact— neces- 
sitated the  design  of  an  experimental  plant  above  the  reach  of 
the  highest  tide,  and  pumping  of  the  sewage  up  to  the  required 
level  from  which  a  gravity  flow  could  be  obtained  for  every 
unit  of  the  plant.  This  was  not  only  the  most  available  de- 
sign, but  afforded  some  advantages,  such  as  the  possibility  of 
getting  at  the  structures  from  the  sides,  in  most  plants  inac- 
cessible on  account  of  being  placed  underground. 
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The  datum  line  was  at  mean  high  water  and  the  surface  of 
the  aludge  beds  made  at  an  elevation  of  2.67 ;  all  of  the  other 
units  of  the  plant  were  given  such  elevations  above  this  as 
their  operation  required.  Every  unit  was  provided  with  a 
measuring  device^  for  the  determination  of  the  quantity  of 
flow,  usually  consisting  of  an  adjustable  calibrated  orifice  above 
which  a  constant  head  is  maintained  by  a  system  of  overflow 
weirs. 

For  measuring  compressed  air,  venturi  meters  were  pro- 
vided. 

The  accuracy  of  all  the  measuring  devices  was  carefully 
tested  in  place. 

The  first  thing  determined,  in  making  the  design,  was  the 
required  elevation  of  the  surface  of  the  sewage  in  each  unit  of 
the  plant.  This  determined,  the  unit  was  designed  to  comply 
with  it;  and  to  support  the  structures  in  the  situation  selected, 
pile  or  other  foundations  were  provided,  as  required.  The  de- 
sign of  such  structures  as  the  sprinkling  filters,  carried  m 
piles,  which  in  the  permanent  plant  might  be  of  concrete,  with 
the  peculiar  form  of  "  slab-bet ween-piers"  for  outside  walls, 
to  secure  the  lightest  construction  with  the  largest  possible 
aeration  surface  from  the  sides,  was  considered  a  study  no  less 
interesting  than  the  treatment  of  sewage  in  the  filters  them- 
selves. The  above-ground  construction  of  the  plant  affords 
opportunity  for  studying  the  flow  of  sludges  of  different  kinds, 
Imhoff  especially,  which  could  not  as  easily  have  been  ob- 
.  served  otherwise.  The  effect  of  cold  weather  on  exposed 
sprinkling  filter  beds ;  and  the  danger  of  freezing  of  the  vari- 
ous channels  carrying  sewage,  and  the  proper  method  of  pro- 
tecting and  operating  the  same ;  are  incidental  studies  of  great 
importance  in  view  of  the  projected  construction  of  a  plant  on 
piles  over  an  extensive  marshland. 

Early  in  the  studies  which  preceded  the  design  of  the  ex- 
perimental plant  it  was  of  importance  to  ascertain  the  quantity 
of  sewage  fiow  per  day  and  per  capita  from  the  drainage  and 
sewer  diistriet,  the  entire  fiow  passing  into  Jamaica  Bay  at  this 
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point  thru  the  main  sewer,  as  already  described.  This  was 
done  by  means  of  a  knife-edge  weir  with  end  contractions 
suppressed,  installed  in  the  open  outfall  trunk  sewer.  This 
weir,  which  was  of  notable  length  on  the  knife-edge  (26.83 
feet),  was  described  in  Engineering  News.  The  experimental 
nature  of  the  work  indicated  that  all  of  th^  stmetures  provided 
for  the  plant  should  be  so  designed  and  built  that  changes  and 
variations  might  be  made,  without  great  cost  or  difficulty,  to 
carry  out  more  fully  such  variations  in  the  investigations  as 
may  seem  of  interest  or  may  be  suggested  by  the  teats  as  they 
proceed. 

Quieting  Tank. 

The  quieting  tank  stills  the  flow  coming  from  the  pump,  and 
supplies  a  regulated  supply  of  sewage  to  every  part  of  the 
plant,  maintaining  a  constant  head  in  the  supply  at  an  eleva- 
tion of  33.42.  It  is  placed  on  top  of  a  strongly  braced  plat- 
form. This  entire  structure  is  built  of  timber.  The  support- 
ing posts  are  6  inches  by  6  inches  yellow  pine,  and  the  tank 
walls  are  of  yellow  pine  2i/^  inches  thick.  A  platform  aronhd 
the  tank  is  provided  for  convenient  inspection  and  operation, 
which  is  connected  by  means  of  a  bridge  with  the  tops  or 
"decks"  of  the  three  Imhoff  tanks.  A  handrail  is  also  pro- 
vided around  the  platform  for  safety.  This  tank  is  rectangu- 
lar in  shape,  5  feet  in  depth,  and  12  feet  3  inches  by  8  feet  10 
inches  in  plan.  In  its  interior  each  end  is  divided  off  by  a  par- 
tition, forming  overflow  chambers,  which  are  connected  with 
the  waste  pipe ;  the  main  chamber  is  between  these  internal  par- 
titions and  is  9  feet  in  length  by  8  feet  in  width.  Each  parti- 
tion is  cut  down  to  the  waterline  a  distance  of  3  feet  from  the 
outlet  side  of  the  tank,  forming  overflow  weirs  designed  to 
maintain  a  constant  head  over  the  outlet  orifices.  Two  baffies 
are  placed  lengthwise  of  the  tank,  between  the  above  men- 
tioned partitions  and  normal  to  the  line  of  flow.  The  baffle 
nearest  to  the  entrance  of  the  sewage  extends  3  feet  upward 
from  the  bottom,  and  is  2  feet  6  inches  from  the  entrance  side 
of  the  tank.     The  other  baffle  extends  downward,  from  the 
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top  of  the  tank,  to  within  1  foot  of  the  bottom,  and  is  2  feet 
6  inches  from  the  first  baffle,  parallel  with  it,  toward  the  out- 
let side.  Thus,  the  sewage  which  enters,  submerged,  rises 
over  the  first  baffle  and  then  passes  downward  under  the  sec- 
ond, before  entering  the  constant  level  chamber  from  which  it 
is  fed,  through  the  adjustable  orifices,  to  the  various  units. 

In  the  side  of  the  main  chamber  of  the  tank,  opposite  to  the 
entrance  of  the  sewage,  are  placed  six  outlets,  each  provided 
with  an  adjustable  orifice  having  a  calibrated  scale,  which  may 
be  set  to  any  rate  of  discharge  within  its  range  of  capacity. 
These  orifices  discharge  into  flumes  that  lead  to  the  various 
experimental  units,  each  orifice  into  a  flume  which  it  serves. 
The  method  of  measurement  employed  depends  upon  the  nse 
of  a  graduated  adjustable  orifice,  discharging  under  a  con- 
stant bead,  calibrated  in  place  by  actual  measurement  of  the 
discharge  in  one  of  the  large  tanks  emptied  for  that  purpose. 
The  means  of  maintaining  a  constant  head  is,  in  all  cases,  an 
overflow  weir,  over  which  a  surplus  flow  is  kept  wasting  to  a 
lower  level,  where  it  may  be  used,  if  required,  for  other  experi- 
ments or  led  back  to  the  main  sewer.  As  the  supply  pumps 
are  steam-operated  piston  pumps,  capable  of  adjustment  to 
the  requirements  of  the  experiments,  no  great  amotint  is 
wasted,  and  no  difficulty  is  experienced  in  keeping  the  head 
constant.  This  method  of  measurement  was  adopted  as  part 
of  the  design  of  the  plant  after  extensive  investigation  of  pos- 
sible methods  of  measuring  sewage  under  the  circumstances 
of  these  tests.  The  orifice  boxes  with  their  overflow  weirs 
were  bnilt  by  the  contractor  for  the  experimental  plant;  but 
a  separate  contract  was  made  for  supplying  and  installing  the 
orifice  fixtures  themselves,  and  the  Venturi  meters  for  meas- 
uring compressed  air,  including  their  calibration  in  place,  with 
the  Wallace  &  Tieman  Co.,  Inc.,  of  New  York.  The  smallest 
orifice  called  for  was  required  to  measure  flows  ranging  up  to 
150,000  gallons,  the  largest  up  to  600,000  gallons,  in  24  hours. 
The  adjustable  orifices  are  made  of  bronze,  all  sliding  parts  are 
machined  so  as  to  work  easily  and  yet  fit  tightly.     They  are 
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Fig.  6.    Decks  of  Imhoff  tanks. 


Fig.  7.     Top  of  Imhoff  tanks.     Part  of  deck  removed,  showing!  a  week's 

scum  formation  without  disturbance  .     Photo  taken  August,  lftl4, 

at  air  temperature  about  8*)°  F. 


Note — For  the  most  part  the  surface  is  entirely  clear.  There  are  a 
few  places  where  a  slifj^t  skin  has  formed  on  which  algae  have  grown. 
There  has  not  at  any  time  been  any  smell  of  sulphuretted  hydrogen. 
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made  aceording  to  the  principle  of  hydraulic  discharge;  but 
the  discharge,  as  actually  measured,  varied  somewhat  owing 
probably  to  the  velocity  of  approach  thru  the  2-inch  plank- 
ing of  the  wall  of  the  constaDt  level  boxes,  on  the  outside  of 
which  they  were  placed. 

Three  of  the  Sumes  leaving  the  quieting  tank  pass  to  the 
Imhoff  tanks,  each  tank  having  its  individual  flume  by  which 
it  receives  sewage  from  the  quietiog  tank.  These  flumes  are 
supported  on  a  bridge  or  platform  carried  on  angle  iron  sup- 
ports projecting  from  the  sides  of  the  Imhoff  tankd. 

Imhopp  Tanks. 

The  Imhoff  tanks,  three  in  number,  differ  only  in  depth, 
each  being  provided  with  a  sedimentation  chamber  with  the 
depth  proportionate  to  the  depth  of  the  tank  in  which  it  is 
placed,  so  that  the  effect  of  depth  (other  conditions  being 
equal)  may  be  observed  in  the  comparative  performance  of 
the  tanks.  i 

The  scum  boards,  placed  12  inches  from  and  opposite  the 
entrances  and  exits  of  the  tanks,  are  in  all  cases  2  feet  in 
depth,  and  no  other  baffling  is  provided  for  in  the  first  series 
of  experiments ;  the  aim  being  to  subject  an  equal  flow,  disre- 
garding theoretical  retention  period,  in  each  tank  in  parallel 
operation,  to  the  same  baffling.  The  dimensions  of  the  hori- 
zontal section  of  each  sedimentation  chamber,  at  the  lower 
edge  of  the  scum  boards,  are  equal  in  every  particular  in  all 
the  tanks ;  and  the  entrance  and  exit  weira  are  of  identical  de- 
sign and  dimensions.  When  the  experiments  upon  the  com- 
parative effect  of  depth  in  sedimentation  chamber,  and  sludge 
digestion  chamber,  have  been  completed,  baffling  will  be  pro- 
vided in  connection  with  experiments  upon  rates  of  sedimen- 
tation at  various  rates  of  flow.  If  found  desirable  the  sedimen- 
tation chamber  of  either  of  the  tanks,  or,  indeed,  of  all,  can  be 
temporarily  removed  and  a  rearrangement  made  for  Dort- 
mund tank  experiments.  Connection  can  be  made  between 
the  tanks  so  that  the  whole  three  can  be  operated  in  series. 
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either  as  ImhoS  or  as  Dortmund  tanks,  by  a  few  mexpensive 
changes.  The  tanks  are  of  pine  staves  3  inches  thick,  with 
round  iron  hoops.  Each  tank  is  15  feet  In  internal  diameter, 
and  rests  upon  a  yellow  pine  platform,  supported  by  caps  car- 
ried on  piles.  The  inlet  and  outlet  of  each  tank  ia  made  of 
galvanized  iron,  forming  a  distributing  or  a  collecting  cham- 
ber, as  the  case  may  be,  in  front  of  the  entrance  weir,  or  out- 
side of  the  exit  weir,  which  weirs  are  both  full  width  of  the 
sedimentation  chamber;  the  aim  being  to  distribute  the  flow 
uniformly,  and  to  take  off  the  effluent  in  the  same  manner. 

The  material  of  construction  of  the  sedimentation  cham- 
bers is  pine,  so  put  in  as  to  be  easily  removed  and  recon- 
structed, as  may  be  desired  in  the  course  of  the  experiments. 
The  sloping  floors,  which  are  of  2-inch  pine,  planed  smooth, 
were  placed  first,  after  which  the  vertical  sides  were  put  in 
place,  which  are  of  1^-inch  pine,  planed  smooth,  their  lower 
ends  resting  upon  the  sloping  bottom  planks,  so  as  to  eliminate 
a  vertical  joint.  These  vertical  walls  are  10  feet  8  inches  be- 
tween sides  and  a  maximum  of  2  feet  between  these  and  the 
outer  shell.  The  sides  and  sloping  floor  are  of  tongued  and 
grooved  boards,  carefully  matched  and  smoothed  inside.  The 
spaces  between  tbe  vertical  walls  and  outer  shell  serve  as  gas 
outlets  for  the  digestion  chamber. 

In  making  the  openings  from  the  sedimentation  chamber 
for  the  passage  of  settlings  into  the  digestion  chamber,  the  in- 
clined floors  do  not  lap  or  pass,  the  one  below  the  other,  as  is 
frequently  the  case  in  such  tanks,  the  intention  being  to  stud; 
the  form  of  opening  by  changing  it,  perhaps  several  times ;  thv- 
form  at  present  installed  having  been  considered  the  most 
troublesome  to  try  out  was  selected  for  the  first  trial.  There 
is  some  reason  to  think  that  this  form  of  opening  is  less  liable 
to  become  clogged  than  the  form  ordinarily  used,  and  in  six 
months'  service  it  has  worked  so  well  that  no  collection  of  set- 
tlings has  at  any  time  remained  upon  the  slopes.  The  opening 
ia  guarded  by  means  of  a  timber  shield  or  baffle  board  placed 
below  it  with  its  upper  slopes  the  same  as  the  bottom  slopes 
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of  the  sedimentation  chambers,  thni  which  the  sludge  pipe 
passes  at  the  center  of  the  tank,  care  having  been  taken  to 
make  the  pipe  passages  gas  tight  thru  the  wood.  The  sludge 
pipe  in  each  tank  is  8-inch  iron  pipe  with  a  flange  at  the 
top,  provided  with  a  cover,  and  is  carried  by  two  6-inoh  by 
8-inch  yellow  pine  timbers  crossing  the  top  of  the  tank;  the 


Fig.  8.     Aerating  lank  and  aerating  siphor 
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pipe  is  suspended  from  iron  channeU  crossing  from  timber  to 
timber  and  placed  under  the  flange  at  the  top.  The  sladge 
pipe  is  provided  with  a  branch  pipe  for  drawing  sludge,  which 
passes  thru  the  side  wall  of  the  tank,  having  a  gate  valve 
and  being  connected  with  the  sludge  outfall  ehannet  into  which 
it  discharges. 

The  bottom  of  each  digestion  chamber  is  formed  inside  of 
the  cylindrical  tank,  in  the  shape  of  an  inverted  truncated 
hexagonal  pyramid,  made  in  two  sections,  the  upper  overlap- 
ping the  lower.  A  perforated  lead  pipe,  1^  inches  in  diam- 
eter, connected  with  the  city  water  supply,  and  controlled  by 
ft  gate  valve,  is  placed  entirely  around  the  tank,  under  the  over- 
hanging edge  of  the  upper  pyramid,  for  use  to  start  the  sludge 
sliding  down  the  slopes,  if  necessary,  and  for  cleaning  the 
slopes.  I 

The  effluent  from  the  tanks  may  be  distributed  by  gravity 
from  the  outlets  to  all  the  experimental  units  where  its  use  is 
required.  As  there  will,  at  all  times,  be  a  considerable  surplus 
of  effluent,  provision  is  made  to  return  this  to  the  main  sewer 
by  means  of  a  waste  pipe  controlled  by  a  gate  valve  leading 
from  the  outlet  trunks  of  each  tank.  As  these  waste  pipes, 
which  are  all  of  iron,  4  inches  in  diameter,  are  led  down  the 
sides  of  the  tank  they  afford  branch  connections,  provided  with 
gate  valves,  for  tapping  the  tank  at  lower  points.  Thus  it  is 
possible  to  entirely  discharge  the  contents  of  the  sedimentation 
chamber  without  disturbing  the  sludge  digestion  chamber.  It 
is  also  possible  either  to  obtain  samples  of  sludge  from  the  bot- 
tom of  the  tank  without  the  disturbance  that  would  be  caused 
by  drawing  thru  the  8-inch  sludge  pipe,  or  to  discharge  the 
entire  contents  of  the  whole  tank  when  repairs  or  alterations 
are  required,  thru  this  lower  outlet. 

The  tanks  are  covered  on  top,  except  for  the  opening  over 
the  inlet  and  outlet  weirs,  with  movable  floors,  made  of  2-inch 
pine  plank,  in  sections,  with  lifting  rings  for  handling.  The 
floor  affords  an  acceptable  deck,  which  is  reached  by  means 
of  a  stairway  from  the  main  floor;  it  is  surrounded  with  a 
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bandrail,  and  bridges  are  provided  between  tbe  tanks  which 
afford  easy  access  lor  taking  samples  or  conducting  the  tests, 
as  well  as  for  the  convenience  of  visitors. 

As  already  stated,  all  of  the  Imhoff  tanks  are  wooden  cylin- 
ders 15  feet  in  internal  diameter,  and  they  differ  only  in  verti- 
cal dimensions  and  cubic  capacity.  The  bottoms  of  all  the 
tanka  are  exactly  alike  in  all  dimensions,  as  are  the  tops,  the 
inlet  and  outlet  weirs,  and  the  scum  boards.  It  will  be  nec- 
essary, therefore,  only  to  mention  tbe  dimensions  in  which  the 
tanks  differ,  the  depths  being  given  inside  from  the  waterline 
downward. 

Depth  <rf  Tank  Depth  <A  SedimenUtion  Chamber' 
at  Center  Vertical  Side  Ceoter 

Tank  No.  1 30.38  feet  9. 22  13.97 

TankNo.2 21.88feet  5.30  10:05 

Tank  No.  3 13.67  feet  2.42  7.00 

As  these  tanks  are  constructed  of  timber,  changes  in  the 
interior  arrangements  for  experimental  purposes,  such  as  in- 
creasing or  diminishing  the  degree  of  the  sloping  bottoms,  both 
of  sedimentation  and  of  sludge  digestion  chambers,  are  easily 
possible;  also  chaoging  the  design,  and  width  of  the  opening 
between  tbe  upper  and  lower  chambers.  7hc  intention  is  to 
^ary  these  parts  during  the  course  of  experiments  for  purposes 
of  study.  With  this  end  in  view  the  slopes  were  provided  as 
flat  as  was  thought  safe,  but  so  far  they  have  not  retained  any 
sediment  and  probably  might  have  been  flatter  without  causing 
trouble.  These  tanks  have  operated  since  October  4,  1913. 
Probably  the  smooth  timber  surface  affords  less  friction  to 
the  sliding  of  settled  matter  than  would  concrete.  It  is  in- 
tended to  cover  the  slopes  with  a  concrete  surface,  before  the 
completion  of  the  experiments,  to  investigate  this  question. 

The  effluent  from  the  Imhoff  tanks  flows  by  gravity  to  the 
following  units,  all  of  which  may  be  simultaneously  in  action : 

1.  The  sprinkling  filters  and  roughing  filter. 

2.  The  aerating  tank. 

3.  The  aerating  siphon. 
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Fig.  9.    Discs  for  aerating  tank.    Nine  are  placed  in  the  tank. 


Fig.  10.    Top  of  aeraling  tank  showing  surface  of  sewage  nnder 
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4.  The  sprinkling  filters  with  compressed  air  aeration. 

5.  To  a  secondary  settling  tank. 

6.  To  disinfection  tanks, 

7.  To  mechanical  vacuum  filter  tanks  of  the  Moore  pattern. 
Sludge  for  testing  and  drying  is  discharged  to  the  Imhoff 

drying  beds;  the  surplus  sludge  is  washed  into  the  main  out- 
fall sewer. 

Plain  Sedimentation  With  Sludge  Digestion. 

Plain  sedimentation  experiments  are  provided  for  in  a  tank 
of  the  Dortmund  type,  which  is  one  of  a  group  of  four  tanks, 
each  of  the  same  size  and  design,  constructed  of  concrete, 
8  feet  by  8  feet  in  interior  plan  and  S  feet  deep  from  the  water- 
line  in  the  center,  the  bottom  being  designed  of  pyramidal 
form.  The  other  three  of  these  tanks  are  used  as  secondary 
settling  tanks  for  observing  the  effluents  of  the  aerating  siphon, 
aerating  tank,  and  the  Imhoff  tank.  The  flow,  entering,  is  car- 
ried down  under  the  center  of  the  tank  and,  rising,  is  taken 
off  thru  V-shaped  notches,  of  which  two  rtp  provided  on  each 
side,  into  wooden  troughs  which  completely  surround  the  top 
of  each  tank.  A  fi-inch  sludge  discharge  pipe  is  placed  in 
the  center,  terminating  with  a  bell  at  the  bottom  and  provided 
with  a  clean-out  at  the  top  of  the  vertical  portion  above  the 
water  surface.  5ludge  is  discharged  thru  a  horizontal  branch, 
passing  thru  the  tank  wall  below  the  waterline,  into  a  flume 
that  carries  it  to  the  sludge  beds.  The  tank  selected  for 
raw  Sewage  sedimentation  has,  in  addition,  a  sludge  dis- 
charge pipe  branching  from  the  pipe  described  above,  which 
passes  to  a  sludge  digestion  tank  especially  provided  for  the 
purpose  of  experimenting  with  sludge  taken  from  raw  sewage. 

The  sludge  digestion  tank  is  of  steel,  made  to  be  air  and 
water  tight.  It  is  5  feet  in  diameter  and  15  feet  in  depth, 
with  a  pyramidal' bottom,  set  vertically  in  the  ground  so  that 
no  part  of  it  shall  be  above  the  waterline  of  the  plain  sedi- 
mentation tank  from  which  it  receives  sludge.  The  effect  of 
varying  temperature  or  of  chilling  from  ground-water  is  mini- 
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mized  by  a  double  shell  with  an  air  space  between  shells.  In 
operating  the  tank,  sludge  is  drawn  from  the  aettliag  tank 
under  water  pressure  due  to  the  head  of  water  in  the  tank,  by 
means  of  a  branch  in  the  sludge  pipe,  and  passes  thru  the 
sludge  inspection  box  after  opening  the  valve  into  the  diges- 
tion tank.  The  sludge  remains  in  the  digestion  tank  until  it 
is  digested.    Before  any  sludge  enters  it  is  nceessnry  to  let  out 


Fig.  11.    Compressed  air  pipe  entering  aeratiiiK  tank,  marked  A. 

enough  of  the  water  from  the  top  of  the  tank  to  furnish  suf- 
ficient difference  of  head  for  the  sludge  to  flow  in.  The  digested 
sludge  is  discharged  upon  the  Imhoff  drying  beds  by  means 
of  the  sludge  pipe  in  tfle  same  manner  as  from  an  Imhoff  tank. 

Direct  Aebatios  Of  Sew.\ge  With  Compressed  Air. 

Direct  aeration  experiments  may  be  carried  out  with  raw 
sewage  supplied  from  the  quieting  tank,  or  with  the  eflluent 
of  the  Imhoff  tanks.  The  principal  direct  aeration  experi- 
ments provided  for  are  to  be  carried  out  by  means  of  an 
aerating  siphon,  and  an  aerating  tank.  Experiments  will  also 
be  made  with  sprinkling  filters  supplied  with  compressed  air 
thru  a  grid  placed  within  the  mass  of  medium. 
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The  aerating  tank  is  a  design  developed  from  experiments 
made  at  the  Twenty-sixth  Ward  Sewage  Works,  in  1911,  by 
Col.  William  M,  Black  and  Prof.  Earle  B.  Phelps,  which  gave 
much  promise.  Other  experiments  will, be  made  than  those 
mentioned. 

Siphon  Aeration. 

The  siphon  aerator  is  an  application  of  the  siphon  air  eom- 
[ffessor  principle  to  the  aeration  of  sewage,  proposed  by  the 
late  C,  C.  Beddoes,  who  obtained  a  patent  covering  the  use 
of  the  siphon  for  sewage  aeration.  It  may  be  operated  with 
raw  sewage  or  ImhoflF  effluent.  The  flow  of  sewage  is  led,  by 
gravity,  to  the  bell  at  the  top  of  the  siphon  down-take  pipe, 
into  which  the  sewage  falls,  entraining  or  sucking  the  air  in 
with  it,  and  passing  vertically  downward  thru  the  pipe 
with  considerable  velocity,  the  entrained  air  becoming  com- 
pressed. It  is  claimed  that  the  sewage  exposed  to  air  under 
pressure  absorbs  a  greater  portion  in  consequence  of  the  pres- 
sure, as  the  volume  of  air  absorbed  will  be  in  proportion  to  the 
pressure.  The  apparatus  consists  of  a  4-inch  pipe  extending 
vertically,  downward,  130  feet  from  the  bell  at  the  top ;  first 
thru  the  center  of  a  vertical  tank  30  feet  deep  and  4  feet 
in  internal  diameter,  and,  second,  from  the  bottom  of  the  tank . 
thru  an  8-inch  pipe,  leaving  an  annular  space  thru  which 
the  sewage  can  flow  upward  from  the  bottom  of  the  4-ineh 
pipe  into  the  vertical  tank,  in  which  it  is  retained  for  a 
period  of  time  in  proportion  to  the  quantity  of  flow  and 
capacity  of  the  tank.  The  effluent  is  discharged  from  the  top 
of  the  vertical  tank  by  means  of  a  waste  pipe  and  a  measuring 
orifice  box  from  which  a  portion  of  the  flow  is  led,  for  obser- 
vation, to  the  settling  tank. 

Tank  Aerator. 

The  tank  aerator  is  for  the  purpose  of  experimenting,  both 
npon  crude  sewage  and  Imhoff  tank  effluent,  with  forced  aera- 
tion, either  by  fill  and  draw  or  constant  control.  It  is  a  tank 
12  feet  in  diameter  and  25  feet  8  inches  in  height.    The  sewage 
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enters  at  the  top  of  the  tank  by  gravity  at  eight  points  from 
the  quieting  tank  or  the  Imhoff  tank  outlets.  The  sewage  may 
fill  the  tank  so  that  these  points  of  entrance  are  submerged,  or 
the  tank  may  be  operated  at  lesser  depths  of  content.  The 
sewage  or  efBuent  of  the  tank  is  taken  off  at  the  bottom  by 
means  of  four  3-inch  openings  into  a  5-inch  pipe. 

A  grid  for  supplying  compressed  air  is  placed  at  the  bottom 
of  the  tank,  upon  7^/^  inches  of  broken  atone,  the  same  depth 
of  broken  stone  being  placed  over  it.  The  grid  consists  of 
1^-inch  pipes  at  right  angles,  forming  a  cross,  connected  in 
the  center,  the  arms  of  the  cross  being  connected  with  quarter- 
circles  of  %-inch  pipe  forming  concentric  rings,  of  which  there 
are  five;  each  ring  being  perforated  at  6-inch  intervals  with 
1/16-inch  holes.  The  air  enters  thru  the  l^/^-inch  pipes  sod 
is  distributed  thereby  to  the  rings,  and  is  discharged  into 
the  broken  stone  surrounding  the  grid,  which  tends  to  break 
up  any  upward  streaming  effect. 

The  main  ontlet  for  the  tank  effluent  is  1  foot  above  this 
grid. 

Thru  the  central  axis  of  the  tank  is  placed  a  vertical 
4-inch  pipe  which  serves  to  center  and  support  the  deflector 
discs,  of  which  there  are  nine,  provided  for  the  purpose  of  de- 
flecting the  downward  flow  of  sewage  and  upward  flow  of  air 
bubbles,  so  as  to  obtain  even  distribution  of  both  air  and 
sewage. 

The  deflectors  are  designed  in  the  form  of  a  wheel  with  a 
hub  which  is  of  iron;  six  radial  arms  are  provided  between 
which  slats  are  placed,  running  from  arm  to  arm,  the  slats 
being  set  in  grooves  in  the  arms  and  at  an  angle  of  about  45 
degrees  with  the  horizon,  the  slats  in  each  alternate  deflector 
being  set  at  angles  alternating  from  and  toward  the  center  in 
order  to  give  the  sewage  a  sinuous  motion  in  passing  down- 
ward. 
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Fig.  12.    Walls  of  sprinkling  filter  beds  under  construction. 


Fig.   13.     Side  walls,  partition  and  under  drains  of  sprinkling  fillers. 
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Spriskling  Filter  Beds. 

There  are  six  percolatiDg  or  spriukliag  filter  beds,  all  of 
them  supplied  with  sewage  by  means  of  dosing  tanks,  and 
the  sewage  applied  may  be 

(1)  crude  from  the  quieting  tank; 

(2)  aerated  sewage  effluent  from  the  siphon  aerator; 

(3)  aerated  sewage  effluent  from  the  aerating  tank ; 

(4)  settled  sewage  from  the  Imhoff  tanks; 

(5)  any  of  the  foregoing  passed  thru  a  gravel  roughing 

filter; 

(6)  effluent  from  fine  screens  of  the  Reinsch-Wur!  pattern 

{not  yet  installed). 

The  sewage  flows  by  gravity  to  the  dosing  tanks,  except  the 
fine  screen  efSuent  which  requires  pumping. 

Each  dosing  tank  is  provided  with  a  5-ineh  Miller  siphon 
which  discharges  the  dose  into  the  inverted  pyramidal  feeding 
tank  from  the  bottom  of  which  it  is  carried  by  a  pipe  embedded 
in  the  medium  to  the  sprinkling  nozzle,  by  which  it  is  sprayed 
over  the  bed.  These  tanks,  and  the  inverted  pyramidal  feed- 
ing tanks  into  which  they  discharge,  are  constructed  of  yellow 
pine.  The  gravel  roufrhlng  filter  is  also  constructed  of  yellow 
pine  and  is  so  arranged  that  sewage,  on  its  way  to  the  dosing 
tanks,  may  be  passed  thru  it;  the  medium  provided  is  gravel 
passing  a  %-inch  ring  and  retained  on  a  '/j-ineh  ring.  The 
gravel  is  12  inches  deep,  supported  in  the  middle  third  of 
a  wooden  tank  by  means  of  a  wire  screen  of  14-inch  mesh. 
Such  a  filter  has  been  found  very  effective  by  Mr.  Watson  at 
Birmingham  for  protecting  the  spraying  nozzles.  It  is  very 
effective  as  a  remover  of  hairs  and  small  particles  that  have 
escaped  the  settling  tank.  The  roughing  filter  may  be  used 
or  by-passed  at  will. 

The  elevation  of  the  dosing  tank  water  line  at  the  instant 
of  siphon  discharge  is  26.74  feet,  which  is  9.40  feet  above  the 
surface  of  the  filter  beds.  The  elevation  of  the  water  line 
in  the  inverted  pyramidal  feeding  tanks  is  controlled  by  the 
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Fig.  14.    View  of  sprinkling  filter  beds  tajten  from  dosing  tanks. 


Fig.   !5.     SprinklinR  filter  beds  taken   from  the  surface  of  beds,  showing 
wind  breaks. 
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amount  of  sewage  dischar^Fcd  from  the  closing  tanks,  and  its 
maximum  elevation  with  the  largest  dose  that  can  be  dis- 
charged ia  23.50  feet,  which  is  6  feet  2  inches  above  the  beds. 
This  head  can  be  varied  by  a  movable  bulkhead  placed  in  the 
dosing  tank  which  varies  the  quantity  of  discharge  delivered 
by  the  siphon  and  increases  the  number  of  doses  per  hour. 

The  sprinkling  filters,  all  of  which  are  served  by  a  single 
group  of  dosing  tanks,  are  divided  into  two  groups.  The  first 
consists  of  four  filter  beds  of  the  ordinary  type;  the  second  of 
a  tank  12  feet  in  diameter  and  16  feet  high,  in  which  are 
placed  two  beds.  A  partition  wall  divides  the  tank  into  two 
equal  parts  and  eacli  side  is  filled  with  stone  filtering  medium 
to  the  same  depth.  The  bottom  of  each  side  is  underdrained 
with  6-inch  half-pipe  tile  on  a  concrete  bed,  and  is  closed  from 
external  air  by  the  tank  walls.  Each  side  is  kept  entirely 
separate  from  the  other  and  drains  independently  to  a  sec- 
ondary tank.  Each  side  is  provided  with  a  grid,  for  supplying 
compressed  air,  placed  within  the  medium  near  the  bottom 
of  the  beds,  formed  of  %-ineh  iron  pipe  perforated  every  6 
inches  with  i^-inch  holes,  thru  which  the  compressed  air  is 
supplied. 

In  operation,  the  sewage  is  sprayed  upon  the  surface  of  the 
beds  by  a' single  nozzle  placed  at  the  center  of  the  two  beds, 
over  the  dividing  wall  between  them.  Both  beds  may  be 
operated  as  ordinary  sprinkling  or  percolating  filter  beds,  in 
which  case  air  is  carried  into  the  bed  from  the  surface  only. 
Compressed  air  may  be  supplied  to  both  sides  at  the  same  time, 
or  one  side  may  be  operating  as  an  ordinary  sprinkling  filter 
while  the  other  is  operated  as  a  sprinkling  filter  with  com- 
pressed air  added  in  the  bed,  in  order  that  the  effluents  may 
be  compared  and  the  effect  of  the  added  air  be  observed. 

The  filtering  medium  in  both  sides  is  best  selected  trap, 
broken  to  pass  a  ring  2^;  inches  and  be  retained  by  a  ring  H4 
inches  in  diameter.  The  depth  of  the  medium  is  10  feet,  which 
may  be  increased  to  14  feet  by  adding  to  the  surface  and 
raising  the  nozzle. 
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Fig.  16.     Side  of  sprinkling  filters  taken  from  top  of  secondary  settling 
tanks. 


Fig.    17.      Sprinkling   filter   Iwds   and   dosing   tanks   in   midwinter.     Teni- 

peratnre  ■>'>''  F.    Wind  breaks  not  yet  placed  around  beds  at  surface. 

Operation  not  interfered  with. 
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The  ordinary  type  of  sprinkling  filters  consist  of  four  beds, 
built  in  one  group;  the  foundations  are  carried  on  piles  and 
caps;  the  bottoms  of  t^e  beds  are  6  feet  above  the  level  of 
the  marshland  over  which  they  are  built.  High  water  at 
times  washes  underneath,  covering  the  marsh  to  a  depth  of 
6  or  8  inches.  Each  bed  is  square  and  has  an  effective  area 
of  .005  of  an  acre. 

A  partition,  4  inches  thick,  is  carried  from  the  floor  to  the 
surface  of  the  medium  between  each  adjacent  bed. 

The"  floor  is  formed  of  concrete  with  a  slight  slope  to  the 
outlet  of  the  underdrains.  Half-tile,  6  inches  in  diameter,  are 
laid  with  the  convex  sides  up,  on  the  concrete  floor,  to  afi'ord 
drainage,  the  effluent  flowing  to  gutters  or  troughs  placed 
around  the  bottom  of  the  beds,  outside  of  the  wall  piers ;  each 
hed  having  its  individual  gutter,  discharging  by  means  of  iron 
pipe  to  its  individual  secondary  settling  tank. 

The  outer  walls  of  the  beds  are  formed  by  means  of  rein- 
forced concrete  piers  carrying  a  slab  coping  of  reinforced  con- 
crete at  the  top.  Piers  are  east  with  slots  for  receiving  3-inch 
yellow  pine  slabs  or  shutters,  which  are  set  at  an  angle  of  45 
degrees,  sloping  inward,  spaced  2  feet  apart,  against  which  the 
medium  rests,  affording  a  maximum  admission  of  air  and  pre- 
venting the  escape  of  sewage. 

The  medium  is  10  feet  in  depth  over  the  top  of  the  uifller- 
drains  and  is  of  very  carefully  selected  broken  trap  rock,  many 
runs  thru  the  screens  having  been  necessary  to  obtain  the 
result  required. 


BHOOKLYS  EXPEHIMESTAL  SEWAGE  THE-ITMEST 


Fig.  18.  Samples  showing  effect  of  aeration  on  sewage.  Relative 
stability  in  the  samples  approximately  agrees  with  ihe  relative  clarification 
in  ihem.  Badcground  is  a  sheet  of  white  bristol  board  to  which  is 
attached  a  J^-inch  strip  of  black  tape.  The  ease  with  which  this  tape  is 
seen  through  the  samples  is  a  measure  of  their  clearness. 


Fig.  19.  Samples  showing  effect  of  treatment.  Sample  No.  1  is  crude 
sewage;  No.  2  is  effluent  from  Imhoff  tanks;  No.  3  is  effluent  from 
qirinkling  filters;  No.  4  is  effluent  from  secondary  settling  tank  or  may  be 
t^  water  for  companion.  Bristol  board  and  black  tape  are  used  as  in 
Fig,  18.    Bottles  are  numbered  from  right  to  left 
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Size  of  Medilm  in*  Filter  Beds. 

Bed  No.  1,  stone  pajaing  ring  1  1-2  inches  in  diameter,  retained  by  3-4-incli 

ring. 
Bed  No.  2,  atone  passing  ring  2  inches  in  diameter,  retained  by  1-inch  ring. 
Bed  No.  3.  stone  passing  ring  2  1-2  inches  in  diameter,  retained  by  1  1-4-in^ 

ring. 
Bed  No.  5,  stone  passing  ring  2  1-2  inches  in  diameter,  retained  by  1  1-4-inch 

ring. 
Bed  No.  6,  stone  passing  ring  2  1-2  inches  in  diameter,  retained  by  1  1-4-inch 

ring. 
B«d  No.  4,  stone  passing  ring  2  1-2  inches  in  diameter,  retained  by  1  3-4-inch 

ring. 

In  order  that  the  effect  of  the  depth  of  filter  medium  under 
similar  conditions  of  operation  may  be  obtained,  test  trays 
with  outlet  pipes  are  placed  in  the  filter  beds  at  diflferent 
depths.  The  trays  are  V-shaped,  10  inches  wide,  and  extend 
from  the  wall  to  the  center  of  each  bed.  Each  is  provided 
with  a  drain  pipe  with  a  stopper,  used  when  samples  are  being 
obtained.  The  trays  are  so  placed  that  samples  may  be  taken 
at  depths  from  the  surface  of  the  bed  of  6  feet,  7  feet  3  inches, 
and  8  feet  6  inches.  Samples  taken  from  the  bottom  of  the 
bed  give  the  result  of  10  feet  depth.  Thus,  samples  from  four 
different  depths  of  medium  are  available  for  observation  from 
each  bed. 

In  order  to  prevent  the  effects  of  wind  on  the  sewage  dis- 
tribution, a  shield  is  provided,  consisting  of  a  board  fence  at 
the  surface  carried  between  the  beds  and  around  them. 

The  secondary  settling  tanks  to  which  these  filters  discharge 
are  placed  in  a  group.  Each  tank  is  an  inverted  truncated 
pyramid,  10  feet  deep  from  the  water  line.  The  flow  enters 
thru  a  2-ineh  pipe  down  to  a  point  2  feet  above  the  bot- 
tom. Settlings  are  removed  by  means  of  a  6-inch  sludge  pipe 
eperated  by  the  hydraidie  head  of  the  tank.  The  tank  effluent 
is  taken  off  by  troughs  passing  entirely  around  the  top  of 
each  tank  through  V-shaped  notches. 

Sludoe  Drying  Beds. 

For  the  purpose  of  testing  the  character  of  sludges  from 
the  different  experimental  units,  BJid  making  observations  on 
rates  of  drying,  sludge  drying  beds  of  the  Imhoff  type  are 
provided.    There  are  10  beds,  each  5  feet  wide  by  12  feet  long. 
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Fig.  20.     Settling  tanks  and  sIndKe  drying  beds. 


Fig.  ■il.     Taking  sample  of  freshly-drawn  Imjiofif  sludge. 
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The  elevation  of  the  surface  of  each  bed  is  2.67  feet  above 
datum.  These  beds  are  constructed  upon  a  timber  platform 
carried  on  caps  supported  on  piles.  Each  bed  is  supplied  with 
a  6-inch  half-tile  pipe  underdrain,  placed  along  the  center 
from  near  the  inlet  to  the  lower  end  of  the  bed.  The  medium 
consists  of  8  inches  of  steam  ashes  surfaced  with  1  inch  of 
coarse  sand.  Timber  partitions  separate  the  beds,  each  bed 
being  in  effect  a  tank  into  which  the  sludge  is  discharged  by 
means  of  sluices  controlled  by  gates.  Sludges  canTreach  these 
beds  by  gravity  from  all  of  the  sludge  producing  units  of  the 
plant.  For  the  experiments  only  a  portion  of  the  sludge 
formed  in  the  various  units  will  be  applied,  the  surplus  being 
discharged  into  the  main   sewer  outlet.  ^ 

DisiKFECTioN  Experiments. 

Disinfection  investigations  will  be  undertaken  when  the 
various  units  of  the  plant  have  been  given  sufficient  time  to 
develop  the  best  possible  effluents,  and  the  Beinsch-Wurl 
screens  and  vacuum  filters  are  in  operation.  Tanks  are  pro- 
vided for  the  purpose. 

The  experimental  plant  was,  for  the  most  part,  completed 
in  December  of  last  year  and  put  into  regular  service  January 
Ist  of  this  year.  Sufficient  time  has  not  yet  elapsed  to  make 
any  results  available  for  publication.  The  service  of  the 
sprinkling  filters,  during  the  zero  weather  of  last  winter,  was 
accompanied  with  the  formation  of  considerable  ice. 

The  portions  of  the  plant  not  yet  completed  include  the 
major  portion  of  the  screenin?  apparatus,  of  which  two  Reinsch- 
"Wurl  screens  are  intended  to  constitute  an  important  part  A 
description  of  the  screens  designed  and  now  awaiting  letting 
of  the  contract  for  installation  is,  therefore,  added  as  showing 
this  important  portion  of  the  plant.  It  is  intended  that  the 
screens  shall  remain  a  permanent  part  of  the  proposed  sewage 
disposal  plant  to  be  installed  at  this  location.  Each  screen 
will  have  a  capacity  of  6,000,000  gallons  of  screened  sewage 
per  day,  giving  a  total  of  12,000,000  gallons. 
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Fig.   22.      Removing  dry   Imhoff   sludge   after  three   days   in   sludge  bed. 


Fig.  '.^i.  Undisturbed  surface  of  sludge  on  Imhofl  drying  beds. 
The  scalf  shows  the  amount  of  reduction  in  photographing  and  gives 
method    of    measuring   drying   cracks. 


15fl  AMERICAX  SOCIETY  OF  MUN'ICII'AL  IMPROVEMENTS 

This  location  will  require  a  much  greater  ultimate  capacity, 
and  additional  screens  of  the  same  type  may  be  installed  at 
the  plant  as  required  in  the  future.  The  design  of  the  plant 
provides  for  a  by-pass  between  the  screens  so  that  they  may 
be  operated  individually  or  in  series  so  that  double  sereenina 
may  be  tried  out,  the  second  screen  in  the  series  being  very 
fine. 

The  screens  will  be  14  feet  in  diameter  and  operated  by 
steam  engine  drive,  a  15-h.p.  engine  being  provided  for  the 
initial  installation.  The  estimated  power  required,  as  a  maxi- 
mum, to  drive  each  screen  and  the  screen  cleaning  devices  is 
4  h.p.,  leaving  7  h,p.  available  for  driving  a  belt  -conveyor, 
etc.,  for  removing  the  screenings  from  the  building  to  the 
carts. 

The  apertures  in  the  screens,  or  openings  thru  which  the 
sewage  passes  in  being  screened,  are  to  be  made  of  such  size 
as  may  he  found  to  give  the  best  results  with  the  average 
flow  of  sewage  at  this  location.  Screening  practice  and  ex- 
perience elsewhere  show  that  this  should  be  determined  ex- 
perimentally, and  with  this  end  in  view  the  specifications  pro- 
vide, in  relation  to  this  subject,  that  four  complete  -sets  of 
screen  surface  plates  shall  be  supplied ;  each  set  being  a  com- 
plete surface  outfit  for  a  screen;  each  set  to  be  cut. with  aper- 
tures of  different  dimensions,  as  follows — the  first  set  to  be 
cut  with  apertures  5/64-inch  wide ;  the  second  with  apertures 
1/16-ineh  wide;  the  third  with  apertures  3/64-inch  wide:  and 
the  fourth  with  apertures  1/64-inch  wide;  in  each  set  the  aper- 
tures will  be  2  inches  long  and  will  be  staggered  in  the  bronze 
surface  plate,  which  is  '/s-inch  thick,  each  aperture  to  have  a 
counter-sunk  cross-section  with  the  narrow  part  of  the  open- 
ing, on  the  face  of  the  screen. 

These  sets  of  screen  plates  are  to  be  mounted  on  the  screen 
frame  successively  and  tried  out,  and  the  aperture  dimension 
decided  to  be  the  most  suitable  for  screening  the  sewage  at    , 
this  plant  will  be  selected;  the  screen  plates  not  selected  re- 


S  EXPKBIMESTAL  SEW  ARE  TREATMENT 


Fig.  24.     Sludge  digestion  tank  before  placing. 


Sltttliie  digestion  tank  i 
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maining  the  property  of  the  screen  contractor  who  may  reeut 
Ihem,  if  the  apertures  are  too  small,  or  use  them  elsewhere. 

The  size  and  number  of  apertures  in  the  screen  surface 
must  be  such  that  6,000,000  gallons  of  sewage  will  pass  thru 
the  screen  in  24  hours,  the  difference  of  head  of  sewa^ce  on 
entering  and  leaving  sides  of  screen  plate  being  not  more  than 
12  inches.  The  screen  must  remove  from  the  sewage  practic- 
ally all  particles  of  suspended  matter  with  a  diameter  50  per 
cent  greater  than  the  cross  section  of  the  aperture;  the  re- 
moval of  suspended  matter  is  intended  to  be  approximately 
e^al  to  that  effected  in  a  plain  sedimentation  tank  with  a 
retention  of  one  hour,  but  what  shall  be  considered  a  satisfac- 
tory removal  of  suspended  matter  will  be  determined  by  tests 
to  be  made  with  the  plates  having  graded  apertures  under  the 
Kngineer's  direction. 

In  designing  sewage  screens  one  has  but  little  information 
to  go  on.  Data  are  very  meager  and  unsatisfactory.  Claims 
are  made  that  removal  may  be  effected  of  from  25  per  cent  all 
the  way  to  80  per  cent  of  the  matters  in  suspension  which 
would  settle  in  an  ordinary  sedimentation  tank  in  four  hours. 
Sewages  differ  very  widely  in  the  character  of  suspended 
solids,  and  naturally  the  kind  of  screens  which  will  serve  best 
with  a  given  sewage,  and  the  required  fineness  of  the  screen- 
ing surface,  varies  widely.  In  Dresden,  Germany,  where  there 
are  four  large  screens  of  the  Reinsch-Wurl  design,  the  breadth 
of  the  apertures  is  2  m.  m.,  which  is  found  at  that  place  to  give 
satisfactory  removal  of  suspended  matter,  and  this  is  the  only 
treatment  found  necessary  for  the  sewage  of  that  city,  which, 
after  screening,  is  discharged  thru  multiple  outlets  directly 
into  the  Elbe  Biver,  affording  at  all  times  a  satisfactory  dis- 
posal of  sewage.  Dresden  has  b  population  of  between  300,000 
and  400,000,  and  at  its  lowest  stages  the  river  is  a  small  stream. 

Slits  or  apertures  of  lesser  width  than  2  m.  m.  are  said, 
in  German  practice,  to  reduce  the  capacity  of  the  screens  with- 
out much  added  advantage.  This  is  especially  the  case  where, 
from  the  nature  of  the  suspended  matter,  a  mat  tends  to  form 
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Fig.  26,  Vacuum  filter,  Moore  system.  By  this  method  the  sewage 
is  (1)  agitated  with  a  coagulant  by  means  of  compressed  air;  (2)  per- 
mitted to  settle  in  a  tank  of  the  Dortmund  type,  the  settlings  being 
returned  to  the  agitation  lank  until  that  becomes  charged^  when  they 
are  removed  by  being  passed  out  at  the  bottom  of  the  tank  to  a  drying 
filter  designed  for  the  purpose,  after  which  the  oi^ajiic  matter  is 
removed  by  burning  and  the  mineral  matter  is  recovered  and  used  over 
^ain ;  (3)  the  effluent  from  the  settling  tank  goes  to  tank  marked  "4,"  in 
which  is  suspended  a  series  of  canvas  covered  frames,  each  being  formed 
like  a  bag  of  canvas  drawn  over  a  frame,  the  interior  of  the  canvas  bags 
being  connected  with  a  vacuum  pump  drawing  the  sewage  through  at  a 
high  rate  and  discharging  it  outside.    Disinfectants  are  applied  as  required. 
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over  the  screen  surface  and  produce  a  straining  effect.  In 
Dresden  the  diflferenee  of  head  thru  the  screens  varies  from 
2  to  6  c.  m.,  under  ordinary  conditions,  but  at  times  is  much 
greater  than  the  larger  figure — possibly  four  times  as  much. 

The  four  screens  at  Dresden,  each  of  which  is  8  meters  in 
■  diameter,  with  an  ordinary  submergence  of  2.4  meters,  together 
handle  18,000  second-liters. 

DISCUSSION. 

Mr.  Macallum:  Have  you  made  any  tests  of  filtering 
media  outride  of  stone? 

Mr.  Hammomd  :  Other  than  clinkers,  not  any.  We  expect  to 
make  tests  of  a  number  of  different  things  and  one  test  sug- 
gested to  us,  to  show  that  the  character  of  the  medium  has 
nothing  to  do  with  purification,  is  that  we  try  some  blocks  of 
wood  as  media.  It  seems  to  make  very  little  difference  if  the 
medium  is  stable. 

Mb.  Macalllm:  The  textbooks  say  that  the  media  make 
little  difference,  but  I  have  tried  acid  slag  and  the  basic  slag, 
and  also  mill  cinder,  and  the' results  in  each  case  were  unfavor- 
able, as  the  material  disintegrated  and  broke  down,  mth  re- 
sulting clogging. 

Mh.  Hammond:  Mr.  Corbett  at  Salford,  England,  had  a 
like  experience.  The  beds  there  were  of  mixed  slag,  and  they 
were  being  replaced  on  account  of  disintegration  when  seen  by 
the  speaker  in  1912;  while  at  Birmingham,  where  they  used 
acid  slag,  they  have  surfaced  it  with  broken  granite. 

Mr,  Hacallim:  .\bout  pumping  the  sludge,  you  cannot  use 
the  centrifugal  pump  because  of  releasing  the  gases? 

Mh.  Hammond:  Dr.  Imhoff  thought  it  would  be  necessar)' . 
to  deliver  the  sludge  in  an  open  gutter,  raising  it  with  a 
pneumatic  ejector  to  the  little  box  at  the  head  of  the  gutter. 
Two  months  later  he  told  us  he  had  discontinued  that,  and  had 
run  the  line  from  the  pneumatic  ejector  directly  to  the  bed, 
without  bad  results.  The  sludge  is  used  for  filling,  and  seems 
non-putrescible.  We  have  (juite  a  pile  that  smells  like 
garden  mold,  and  on  examining  it  you  find  it  is  made  up 
of  human  hairs  and  shreds  of  material  that  is  possibly  organic, 
humus,  etc.,  very  little  that  bacteria  could  get  hold  of. 
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Fig.  -29.     Cleaned  surface  of  screen  having  jiisl  passed  the  brushes 
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Fig.  30.    Screenings  removed  from  Rietisch-Wiirl  s 


THE    DISCHARGE    OP    INPLAMMABIiE    WASTES    INTO 

SEWERAGE  SYSTEMS  AND  THE  PROBLEM  OF 

PREVENTION. 


By  N.  S.  SPBAflCE,  A/,  Am.  Soc.  C.  E.,  Superintendent  of  Bureau 
of  Construdion,  Pittsburgh,  Pa. 


The  author  presefits  this  paper  with  the  hope  of  eliciting 
discassion  upon  this  subject  by  those  charged  with  the  respon- 
sibility of  the  design,  maintenauce  and  operation  of  sewerage 
works,  which  may  throw  some  light  upon  the  ultimate  solution 
of  the  problem  of  regulating  the  discharge  of  inflammable  and 
explosive  wastes  into  sewerage  systems  and  preventing  sewer 
explosions. 

It  is  thought  that  some  of  the  more  recent  and  violent  ex- 
plosions were  caused  by  the  presence  of  gasoline  vapor  in  the 
sewer  and  if  this  belief  is  accepted  as  a  fact,  then  the  advent 
of  motor  driven  vehicles  has  created  a  problem  in  sewer  design 
and  maintenance  which  may  prove  difficult  and  expensive  to 
solve.  Sewer  ^'stems  are  generally  looked  upon  by  the  aver- 
age person  as  a  quick  and  easy  means  of  disposing  of  any  or 
all  waste  matter  which  can  be  carried  away  by  the  sewer  with- 
out any  consideration  whatsoever  of  the  effect  of  such  dis- 
charge, either  upon  the  structure  itself,  its  maintenance  or 
operation.  The  transition  in  the  mode  of  travel  from  horse- 
driven  vehicles  to  the  motor-driven  car  and  truck  renders  the 
transportation,  handling  and  use  of  large  quantities  of  gaso- 
line necessary  and  it  is  inevitable  that  in  the  handling  of  this 
material  some  will  be  spilled  or  wasted  either  by  accident  or 
design,  which  will  find  its  way  into  the  sewers. 

There  are  many  sources  which  contribute  inflammable 
wastes  in  a  greater  or  less  degree,  ranging  from  the  small  and 
irregular   discharges    from    households   and    private    garages, 
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which  may  amount  to  considerable  in  the  aggregate,  to  the 
large  and  intermittent  discharges  from  manufacturing  and 
storage  plants  and  other  enterprises  which  use  large  quantities 
of  gasoline. 

In  some  cities  (Pittsburgh  included)  the  laws  relating  to 
the  storage  of  gasoline  require  the  tanks  to  be  buried  in  the 
ground.  These  tanks,  which  are  made  of  riveted  steel  plates, 
vary  in  capacity  from  about  50  to  15,0(10  gallons.  The  purposp 
of  placing  them  underground  is  to  prevent  possible  ignition 
of  the  gaa  and  prot«et  them  in  ease  of  a  nearby  fire.  It  is  not 
the  author's  intention  to  discuss  the  advisability  or  the  objec- 
tion to  placing  gasoline  storage  tanks  underground,  but  simply 
to  point  out  the  possible  danger  of  ga.soline  escaping  from 
these  tanks  and  euterins  the  sewei-s.  The  thickness  of  the 
steel  plates  of  which  the  tanks  are  made,  is  generally  from 
1/8-inch  to  3/16-inch  and  their  only  protection  from  corrosion 
is  the  application  of  ordinary  structural  paint.  The  tanks  are 
laid  directly  upon  the  ground  and  then  covered  with  earth. 
Under  such  conditions,  corrosion  is  rapid.  It  is  also  possible, 
under  favorable  conditions,  that  the  tanks  may  suffer  injury 
due  to  electrolytic  action.  In  any  case,  there  is  no  oppor- 
tunity for  inspection  or  repairs  and  leaks  can  only  be  detected 
by  making  a  comparison  of  the  quantity  of  gasoline  put  into 
the  tank  with  the  quantity  removed.  This  information  is  in 
the  possession  of  the  o^'ners  and  in  case  a  leak  is  disclosed 
by  a  comparison'  of  the  figures,  the  owners  are  not  likely  to 
volunteer  the  information  to  the  public  authorities. 

The  possibility  of  gasoline  escaping  from  the  tanks  into  the 
ground  and  finding  its  way  into  the  sewers  may  be  remote, 
but  mth  pervious  soil  or  a  near-by  catch-basin  or  trap,  the  op- 
portunity for  leakage  into  the  sewers  is  at  least  present.  In 
certain  locations  it  is  quite  possible  to  set  these  tanks  above 
.  ground,  where  ample  opportunity  for  inspection  and  repairs 

!  would    be    possible.     The    waste    gasoline    from    households, 

!  private  garages  and  shops  is  so  well  distributed  throughout 

j  the  lateral  sewer  svstem  and  the  average  amount  discharged 

I 
I 


Ill    1    I     I 


CITY  OF  PimSbUtGH 


bUCXAU  OF  ENCrKEJNG 

APPACATUS  FOIL.  TAKING  ^AMPLEO  Cp'aIK. 

IHHUt  or  atWti!, 


INFLAMMABLE  WASTES  IN  SEWERS  167 

at  any  one  time  so  small  that  it  is  quickly  dissipated  before 
the  formation  of  explosive  vapors  can  occur.  It  is  therefore 
to  be  supposed  that  the  formation  of  gasoline  vapor  and  other 
esplosive  gases  present  in  sewers  originates  from  establish- 
ments which  are  large  users  or  dealers  in  inflammable  materials. 

There  being  in  most  cases  no  laws  prohibiting  the  discharge 
of  inflammable  wastes  into  the  sewers  and  the  danger  of  such 
practice  not  generally  understood,  the  natural  disposition  of 
snch  wastes  is  into  the  sewers.  These  wastes  comprise  dirty 
and  used  gasoline,  benzine,  oil,  washings  from  tanks,  and 
refase  from  gas  plants,  paint  works,  etc.  The  quantity  of  these 
waste  products  varies  according  to  the  magnitude  of  business 
and  methods  employed. 

While  the  discharge  of  gasoline  into  the  public  sewers 
probably  Exceeds  in  quantity  any  other  inflammable  waste, 
yet  the  discharge  of  waste  products  from  paint  works,  oil  re- 
flneries,  gas  works,  etc.,  is  likely  to  produce  conditions,  which, 
onder  favorable  circumstances,  may  All  the  sewer  with  explo- 
sive gas.  Ignition  of  explosive  gases,  when  present  in  the  sew- 
ers, may  occnr  in  many  different  ways — for  instance:  sparks 
from  street  railway  tracks,  hot  cinders  and  sparks  from  loco- 
motives, stacks,  etc.,  which  may  enter  the  manholes  through 
the  perforations  in  the  covers,  or  when  same  are  removed  for 
inspection  or  repairs;  also  the  dropping  of  matches  or  lighted 
cigars  into  manholes  or  catch-basins;  lights  and  sparks  from 
tools,  while  making  inspection  or  repairs  within  the  sewer  or 
at  chambers,  pumping  stations  or  disposal  plants. 

The  problem  of  preventing  sewer  explosions  would  then 
seem  to  be  a  question  of  either  effectually  sealing  ail  openings 
into  sewers  or  excluding  or  regulating  the  discharge  of  inflam- 
mable or  explosive  wastes. 

A  number  of  cities  have  attempted  to  solve  the  problem  by 
procuring  legislation  prohibiting  or  regulating  the  discharge 
of  inflammable  waste'  materials  into  the  sewers.  Prior  to  the 
general  use  of  motor  vehicles  there  were  many  industrial  and 
business  establishments  using  inflammable  and  volatile  wastes. 
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such  aa  dry  cleaning  establishments,  paint  manufactories,  gas 
works,  etc.  Notwithstanding  the  fact,  explosions  in  sewers 
caused  by  the  ignition  of  gasoline  vapor  were  uncommon. 
This  fact  wxiuld  seem  to  indicate  that  the  greatly  increased 
use  of  gasoline  due  to  the  growth  of  the  automobile  industry 
has  been  responsible  for  many  of  the  recent  sewer  explosions. 
Accepting  this  theory  as  a  working  basis,  we  must  deter- 
mine whether  or  not  the  gasoline  is  discharging  into  the  sewers 
in  large  quantities  by  a  relatively  few  people  or  in  small  quan- 
tities by  a  great  number.  In  the  first  case  the  situation  is  rela- 
tively easy  to  eontrol,  while  in  the  latter,  it  would  be  difficult. 
Moreover,  it  is  necessary  and  important  to  determine  whether 
the  explosive  vapor  is  generated  from  the  accumulative  effect 
of  a  great  number  of  small  discharges  or  from  the  discharge 
of  large  doses.  Past  experience  has  shown  that  the  ordinary 
means  of  providing  ventilation  in  sewerage  systems  has  been 
generally  adequate  to  prevent  the  collection  of  explosive  gases. 
If  large  doses  of  inflammable  wastes  are  allowed  to  enter  the 
sewers,  other  means  of  ventilation  will  have  to  be  provided  or 
the  sewers  sealed.  The  installation  of  mechanical  ventilation 
in  the  sewers  throughout  the  system  would  remove  the  gases, 
but  would  involve  great  initial  outlay  and  the  cost  of  mainte- 
nance and  operation  would  generally  be  prohibitive.  This 
scheme  would  not  seem  practicable.  There  is  no  practical  way 
of  providing  sufficient  ventilation  either  by  mechanical  or 
natural  means  which  would  exhaust  the  air  inside  the  sewer 
quickly  enough  to  prevent  the  formation  of  an  explosive  com- 
pound, in  case  large  quantities  of  gasoline  were  present  in  the 
sewer.  With  the  exclusion  of  large  discharges  of  gasoline  into 
the  sewers,  the  danger  of  explosions  can  be  greatly  lessened 
by  giving  more  attention  to  the  improvement  of  the  natural 
ventilation.  This  would  probably  be  sufficient  to  prevent  the 
collection  of  explosive  vapors  arising  from  the  normal  amount 
of  gasoline  discharged  into  the  sewers.  To  form  an  explosive 
mixture  a  certain  amount  of  air  and  gas  is  required.  If  there  * 
is  a  shortage  of  gas  or  an  excess  of  air,  no  explosion  can  occur. 
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It  cannot  be  ignored  that  many  sewer  explosions  have  re- 
sulted from  the  leakage  of  natural  or  artificial  gas  into  the 
sewers.  Evidence  has  been  conclusive  in  a  sufficient  number 
of  cases  to  show  unmistakably  that  this  is  a  fact.  The  preven- 
tion of  explosions  from  this  source,  however,  is  well  within  the 
jurisdiction  of  public  ofBcials  and  the  remedy  is  the  tight  con- 
struction of  sewers  and  proper  laying  and  location  of  gas 
pipes.  The  remedy  in  this  case  consists,  therefore,  in  the  en- 
forcement of  powers  that  municipalities  at  present  possess. 

Modem  sewer  design  provides  for  the  ventilation  and  in- 
spection of  the  struetAre.  The  discharge  of  inflammable  wastes 
into  sewer  systems  would  not  of  itself  be  a  serious  matter,  or 
objectionable,  were  it  not  for  the  possibilities  of  igniting  the 
explosive  compounds.  Ignition  of  gases  in  the  sewers  could 
be  prevented  by  sealing  all  openings,  but  this  would  prevent 
inspection  and  create  impo^iJ)le  working  conditions  inside  the 
sewer  when  repairs  became  necessary.  Moreover,  the  sealing 
of  the  sewers  would  not  prevent  ignition  at  chambers,  pump- 
ing stations  and  disposal  plants.  In  addition  to  the  foregoing, 
there  are  other  reasons  which  would  make  the  sealing  of  the 
sewers  impracticable  and  inadvisable. 

The  exclusion  of  inflammable  wastes  from  a  sewer  system 
brings  up  the  question  of  how  it  shall  be  accomplished.  The 
regulations  of  the  Municipal  Explosives  Commission  of  the  city 
of  New  York,  adopted  January  3rd,  1912,  require  the  installa- 
tion of  oil  separator  traps  or  similar  apparatus.  The  city  of 
Boston  requires  a  special  trap  which  will  prevent  the  discharge 
of  the  objectionable  wastes  into  the  sewers,  and  the  city  of 
Chicago  has  somewhat  similar  regulatinuH  to  those  of  New 
York,  governing  this  matter. 

The  efficiency  of  these  devices  is  dependent  upon  the  atten- 
tion paid  to  their  operation  by  the  individual.  Careless  opera- 
tion or  neglect  nugfat  render  them  of  little  value  and  defeat 
the  purpose  for  which  they  were  installed.  Therefore,  frequent 
inspection  should  be  made  by  the  proper  public  officers,  Their 
general  use  on  all  sewer  connections  where  gasoline  or  other 
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inSammable  waste  is  discharged  would  seem  prohibitive,  if 
found  advisable,  on  account  of  the  cost.  The  compulsory  in- 
stallation of  devices  for  removing  oil  will  generally  meet  with 
opposition  by  those  affected,  which  has  been  recently  demon- 
strated by  the  passage  of  an  ordinance  in  New  York  City  re- 
pealing the  ordinance  requiring  the  installation  of  oil  sepa- 
rators. I  am  informed  that  this  repealing  ordinance  was  vetoed 
by  the  mayor. 

Formulation  of  legislation  directed  toward  the  prohibition 
of  the  discharge  of  inflammable  wastes  into  sewers  is  at  present 
receiving  attention  in  many  cities.  That  the  same  may  be  ef- 
fectual requires  the  most  careful  consideration.  It  is  most  de- 
,  sirable  that  the  necessity  for  such  regulations  be  demonstrated 
and  the  efficiency  of  any  devices  thoroughly  proven  before  they 
are  required  by  ordinance. 

The  writer  has  examined  the  regulations  of  a  number  of 
cities  and  has  come  to  the  conclusion  that  it  would  be  best 
from  the  standpoint  of  enforcement,  to  have  all  regulations  of 
this  nature  contained  in  a  single  ordinance  which  would  cover 
all  phases  of  the  discharge  of  wastes  of  all  descriptions  into 
the  sewers.    Such  an  ordinance  should  contain  the  following: 

A.  Prohibition  against  the  discharge  of  any  inflammable 
gaa,  volatile  inflammable  liquid,  inflammable  liquid,  oil  or  gas, 
or  any  calcium  carbide  or  residue  therefrom,  or  any  liquid  or 
other  material  or  substance  containing  inflammable  gas  or 
which  would  evolve  an  inflammable  gas  when  in  contact  with 
water  or  sewage. 

B.  Regulations  as  to  how  sewer  connections  with  estab- 
lishments from  which  the  foregoing  wastes  emanate  may  be 
made.  This  may  or  may  not  require  the  installation  of  special 
traps,  separators  or  similar  devices. 

C.  Provision  for  the  examination  and  approval  of  all  inter- 
cepting devices  and  provision  for  their  inspection,  maintenance 
and  op£ration. 

D.  Provision  with  regard  to  the  discharge  or  placing  of 
obstructing  material  in  any  part  of  the  sewer  system. 
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E.  Regulations  as  to  the  discbarge  of  steam  or  hot  liquid 
or  gaseous  waste  into  the  sewers. 

F.  Regulating  the  location  of  gas  pipes  in  city  streets  with 
reference  to  the  sewer;  prohibiting  the  placing  of  gas  pipes 
close  to  or  within  the  masonry  of  sewers. 

G.  Prohibiting  connections  from  manholes,  gate  boxes,  or 
other  apparatus  of  public  service  corporations  to  the  sewers, 
except  in  an  approved  manner  and  when  properly  trapped. 

Legislation  alone  will  not  secure  or  prevent  the  discharge 
of  these  objectionable  wastes  into  sewer  systems,  but  by  in- 
forming the  people  of  the  damage  resulting  from  this  practice, 
the  offense  will  be  greatly  lessened. 

It  would  appear  desirable,  in  the  interest  of  public  safety, 
Where  oil  separators  or  similar  devices  are  installed,  for  the 
municipality  to  undertake  the  final  disposition  of  the  residue 
rather  than  entrust  it  to  the  individual.  The  importance  of 
the  problem  and  the  necessity  for  its  strict  and' effectual  regu- 
lation has  been  amply  and  forcefully  demonstrated  by  recent 
violent  and  destructive  explosions. 

As  recently  as  September  22nd,  another  serious  explosion 
eurred  in  the  sewer  on  East  42nd  street,  between  3rd  avenue 
and  the  East  river,  making  the  third  explosion  in  the  same 
sewer  within  a  year.  Reports  state  that  the  physical  damage 
to  the  sewer,  buildings  and  street,  was  not  extensive.  This  is 
accounted  for  by  the  fact  that  the  sewer  was  a  brick  lined 
tonnei  in  rock  about  forty  (40)  feet  below  the  street  surface. 
Under  less  favorable  conditions  of  location  and  design  this 
result  would  have  been  far  more  serious. 

The  most  disastrous  and  expensive  sewer  explosion  up  to 
the  present  time,  although  entailing  no  loss  of  life,  occurred 
at  Pittsburgh,  Pa.,  November  25th,  1913.  This  explosion  to 
date  has  coat  the  city  about  $300,000.00,  which  may  be  in- 
creased by  possible  damage  suits. 

This  problem  is  not  confined  to  the  prevention  of  explosions 
in  the  sewers  themselves,  but  may  extend  to  all  kinds  of  sewer- 
age works  as  shown  by  the  explosion  in  the  screen  chamber  at 
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East  Boston,  which  oeeun-ed  June  1st  of  this  year.  In  this 
explosion,  which  was  caused  by  the  presence  of  gasoline  vapor, 
BIX  lives  were  lost  and  three  men  severely  injured. 

Without  mention  of  other  recent  sewer  explosions,  it  is  evi- 
dent from  experience  covering  many  cities,  that  an  immediate, 
eflfectual  and  permanent  remedy  must  be  found  to  control  the 
situation.  With  three  explosions  in  the  42nd  street  sewer  in 
New  York  and  two  in  the  33rd  street  sewer  in  Pittsburgh,  all 
within  less  than  a  year  of  each  other,  there  can  be  no  question 
but  what  the  conditions  inside  of  all  Jafge  sewers  draining 
garages,  etc.,  are  such  as  to  produce  explosions  wherever  igni- 
tion occurs.  The  safety  of  the  public  and  the  welfare  of  the 
community  are  therefore  now  dependent  more  upon  good 
fortune  than  the  certainty  of  scientific  control,  hence  the  public 
is  always  exposed  to  the  hidden  danger  which  only  requires  a 
chance  spark  to  cause  havoc  and  disaster.  The  present  situa- 
tion can  be  likened  to  the  man  sitting  on  a  keg  of  powder. 

The  city  of  Pittsburgh,  immediately  after  the  second  explo- 
sion, set  about  to  make  an  investigation  and  study  with  a  view 
of  preventing  a  repetition  of  such  disasters.  This  investigation 
is  being  conducted  jointly  by  the  city  and  the  local  office  of 
the  U.  S.  Bureau  of  Mines,  who  have  rendered  valuable  assiat- 
ance  and  advice. 

The  purpose  of  this  investigation,  which  is  still  in  progress  is: 

First :  To  locate  all  possible  sources  from  whicli  gasoline 
or  other  explosive  wastes  might  enter  the  sewers. 

Second :  To  determine  by  a  series  of  examinations  and  tests 
the  location  of  the  sources  where  the  waste  was  discharged. 

Third :  The  determination  of  the  presence,  extent  and 
quantity  of  vapor  within  the  sewers. 

Fourth :  Experiments  to  determine  the  eflfeet  and  behavior 
of  gasoline  dumped  into  the  sewer  in  different  quantities  and 
at  different  intervals. 

The  33rd  street  drainage  basin  was  selected  for  study  be- 
cause of  the  number  of  garages  within  the  basin  and  the  fact 
that  two  explosions  have  already  occurred,  indicating  the  dis- 
charge of  large  quantities  of  explosive  waste  into  the  sewer. 
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The  33rd  street  drainage  basin  has  an  area  of  1,642  acres,  a 
population  of  53,785,  and  a  total  of  417  structures  where  in- 
flammable and  explosive  materials  are  handled.  These  struct- 
ures are  classified  as  follows ; 

295  Small  garages,  not  more  than  two  cars,  includes  private 
and  small  business  garages. 
67  Large  garages,  not  less  than  three  cars,  includes  public 

garages,  repair  shops,  large  business  garages,  etc. 
12  Gasoline  storage  establishments. 

1  Dry  cleaning  establishment. 

2  Paint  shops. 

39  Business  or  manufacturing  places  where  inflammable  oil 
or  gases  are  manufactured,  used,  sold,  handled  or  washed; 
includes  gasoline  supply  establishments,  large  automobile 
establishments  where  gasoline  is  stored,  sold  and  used  in 
large  quantities. 

A  map  was  prepared  showing  the  outline  of  the  basin,  the 
Hewer  system  within  and  the  location  of  all  garages,  dry  clean- 
ing establishments  and  other  places  where  inflammable  or  ex- 
plosive wastes  are  likely  to  be  discharged  into  the  sewers. 
The  map  will  be  used  in  connection  with  studies  to  locate  the 
point  or  points  where  the  discharge  of  inflammable  wastes 
occur. 

Letters  of  inquiry  were  sent  to  all  the  principal  cities  in 
the  country  with  a  view  of  obtaining  data  and  information 
relative  to  sewer  explosions  and  what  laws  or  ordinances  were 
in  force  regulating  or  controlling  the  discharjie  of  inflammable 
or  explosive  wastes  into  the  sewerage  systems.  The  answers 
received  in  reply  to  these  inquiries  were  compiled  and  have 
been  printed  in  pamphlet  form  and  copies  furnished  to  each 
city  supplying  information. 

Apparatus  was  designed  for  securing  samples  of  air  within 
the  sewer  and  for  making  field  tests  of  same.  The  apparatus 
used  is  shown  upon  the  accompanying  plan. 

The  results  so  far  secured  in  the  investigation  indicate  the 
presence  of  gasoline  vapor  in  the  sewers  of  both  the  33rd  street 
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and  Negley  Rtiu  systems.  This  latter  system  drains  an  area 
of  about  2,500  acres  with  a  population  of  about  50,000,  and 
there  are  considerably  lesa  sources  from  which  inflammable 
wastes  are  discharge  than  in  the  33rd  street  system.  Analyses 
of  a  series  of  samples  taken  on  the  same  day  at  various  points 
in  these  systems  have  shown  that  gasoline  vapor  in  small 
amounts  is  present  throughout  the  sewer  system.  The  gasoline 
vapor  ranges  from  0.012  to  0.065  per  cent,  of  the  volume  of 
sewer  air  in  the  sample.  While  these  percentages  of  gasoline 
vapor  are  considerably  below  the  danger  mark,  which  may  be 
taken  as  2  per  cent.,  it  goes  to  show  that  the  natural  ventila- 
tion of  these  sewer  systems  is  not  sufficient  to  remove  the  ef- 
fects of  the  ordinary  or  normal  discharge  of  gasoline. 

The  Negley  Bun  system  drains  through  duplicate  outlet 
sewers  for  a  distance  of  over  a  mile,  during  which  distance 
there  are  no  connections  known  which  could  by  any  possi- 
bility discharge  gf^oline.  Above  this  point,  there  are  a  number 
of  large  branch  sewers  of  considerable  length  so  that  taking 
these  larger  sewers  of  the  system  together  with  the  many  miles 
of  laterals,  with  the  opportunity  for  ventilation  provided,  it 
must  follow  that  natural  ventilation  would  not  suffice  to  re- 
move the  effects  of  the  discharge  of  gasoline  in  large  doses. 

It  is  expected  that  these  experiments  will  require  consid- 
erable time  before  definite  conclusions  can  be  reached  and  pre- 
ventive measures,  based  upon  same,  can  be  formulated. 

DISCUSSION. 

Georoe  H.  Nobtok  (by  letter) :  One  phase  of  possible  dan- 
ger to  sewers  has  had  little  public  discussion.  While  condi- 
tions here  noted  may  have  no  material  bearing  they  are  at  least 
worthy  of  consideration. 

In  the  city  of  Buffalo,  N.  T.,  a  36-incb  brick  sewer  has  its 
outlet  into  a  storm  drain,  submerged  at  times,  and  its  dry 
weather  flow  is  intercepted  a  short  distance  above.  Over  two 
years  ago  serious  complaint  came  from  some  business  places  of 
the  odors  of  gas  in  buildings  evidently  coming  from  the  sewer. 
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iDvesti^tion  showed  that  this  gas  or  odor  uodoubtedly  came 
from  8  "hydro-earbon"  oil  osed  in  the  railroad  yards  of  an 
adjacent  station.  This  oil  ia  poured  on .  switches  and  inter- 
locking devices  in  a  blazing  condition  during  heavy  snow 
storms  and  in  extreme  eold  weather  to  prevent  freezing  and 
obstruction  of  these  movable  parts  by  snow  and  ice.  The  odor 
of  gas  in  the  sewer  followed  a  thaw  when  evidently  some  of 
this  oil,  which  had  not  been  consumed,  was  floated  into  the 
yard  drains  and  thence  into  the  sewer.  There  were  two  repeti- 
tions of  this 'condition,  the  last  one  being  the  most  extended, 
when  occapants  were  driven  from  several  buildings  along  the 
line  of  this  sewer  by  fear  of  explosions  within  the  buildings. 
All  manhole  covers  were  removed  and  no  explosion  occurred 
in  the  sewer.  The  noticeable  feature  was  that  this  gas  or  odor 
seemed  to  pass  through  the  water  sealed  sewer  traps  of  these 
buildings  with  little  hindrance  on  all  three  occasions.  An  ex- 
perienced chemist  made  examination  of  this  oil  and  reports 
that  portions  of  it  will  crystalize  at  low  temperature  and  that 
these  crystals  are  soluble  in  water.  This  may  offer  a  possible 
explanation  of  the  odors  or  gas  passing  water-sealed  traps. 
This  oil  is  said  to  be  a  by-product  of  Pintsch  gas  manufacture. 
The  use  of  this  oil  has  been  discontinued  in  this  railroad  yard. 

Similar  conditions  of  railroad  yards  have  existed  in  the 
vicinity  of  sewers  in  other  cities  where  explosions  have  oc- 
curred, and  while  little  seems  known  of  this  material  it  may 
well  be  worth  further  study  and  examination. 

Mr.  Macallum:  We  had  five  explosions  last  winter,  one  in 
a  eewer  manhole,  one  in  a  waterworks  manhole  that  had  just 
been  built,  where  two  men  were  removing  the  shoring  of  the 
concrete ;  and  three  in  private  houses,  in  basements.  We  found 
the  ground  had  been  frozen  around  the  gas  pipes,  and  the 
mains  had  leaked,  and  it  had  gotten  into  houses  where  gas  was 
not  uaed-at  all.  There  was  another  case  in  Toronto,  where  an 
engineer  was  down  in  one  of  the  trunk  sewers,  and  he  was 
overcome  there  and  died,  and  that  also  was  caused  by  a 
gas  main. 


PERMANENT   SEDIMENT  RECORDS  FOR  WATER  AND 
SEWAGE. 

By  George  C.  Whipple,  Professor  of  Sanitary  Engineering,  Har- 
vard Universily  and  the  Massachusetts  Institute  of  Technology, 
Constdtitig  Engineer,  Neiv  York  City,  and  John  TV.  JI. 
Bunker,  Instructor  in  Sanitary  Analysis,  Hansard 
University. 


In  spite  of  all  that  has  been  said  and  written  on  the  subject 
of  water  analysis  and  in  spite  of  the  fact  that  hundreds  of 
samples  of  water  and  sewage  are  being  analyzed  every  day,  it 
still  remains  true  that  the  results  of  the  analyses  are  uotntel- 
Ugible  to  a  large  proportion  of  the  people  who  are  interested 
in  the  general  subject,  and  I  might  add  to  a  great  many  of 
those  who  make  the  analyses.  The  interpretation  of  a  water 
analysis  we  have  been  told  over  and  over  again  is  a  matter  for 
the  expert. 

Yet  there  are  some  characteristics  of  water  that  are  evident 
to  layman  and  expert  alike — the  conspicuous  physical  charac- 
teristics of  color  and  turbidity,  taste  and  smell.  Within  recent 
years  tests  for  these  properties  have  been  simplified  and  stand- 
ardized, but  simple  as  the.v  are  the  results  cannot  be  under- 
stood by  one  who  does  not  know  the  scales  of  measurement. 
There  is  often  needed  some  means  of  bringing  to  people's  at- 
tention the  character  of  a  public  water  supply  or  the  condi- 
tion of  water  in  a  stream,  or  that  of  a  sewage  effluent,  and  this 
HLust  be  done  by  appealing  to  something  within  their  every- 
day experience,  by  presenting  something  that  they  can  see  or 
smell  or  taste.    Such  a  something  is  dirt. 

Every  citizen  desires  a  supply  of  clean  water.  If  the  water 
supply  is  dirty  it  fails  to  give  satisfaction,  and  any  method 
which  will  exhibit  its  dirtiness  will  appeal  to  a  universal  in- 
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Fig.  2-  Cotton  records  of  suspended  matter  strained  from  one  gallon 
each  of  sewage  in  various  stages  of  purification  in  the  sewage  disposal 
plant  at  Worcester.  Mast. 
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stiiiet  and  experience.  We  all  desire  clean  waterways.  We 
believe  that  the  final  effluents  from  sewage  treatment  worka 
should  be  reasonably  clean — otherwise  why  treat  the  sewage — 
and  any  method  which  will  exhibit  the  dirtiness  of  the  water 
in  a  stream  or  in  a  sewer  will  prove  a  useful  weapon  in  the 
fight  for  cleanliness  which  is  being  continually  waged  by  sani- 
tarians. 

There  are  various  forms  of  dirt  found  in  water  and  sewage, 
if  by  dirt  we  mean  substances  which  pollute  or  make  foul. 
Some  forms  of  dirt  are  in  solution,  or  are  present  as  colloidal 
substances,  or  as  excessively  fine  particles.  These  require 
special  tests,  special  methods  of  comparison  and  exhibition  of 
results.  But  there  is'one  form  of  evident  dirt  for  which  we 
have  thus  far  had  no  satisfactory  measure,  namely,  the  coarser 
forms  of  suspended  matter.  Our  methods  of  measuring  tur- 
bidity do  not  adequately  depict  the  presence  of  the  larger  par- 
ticles of  obvious  dirt.  They  are  largely  optical  and  the  larger 
particles  of  suspended  matter  do  not  greatly  interfere  with  the 
passage  of  light  through  water  unless  they  are  quite  numerous, 
hence  they  escape,  being  recorded.  A  simpler  method  with 
more  direct  and  picturesque  results  is  needed.  Such  a  plan  is 
the  one  about  to  be  described.  It  is  not  original,  being  merely 
an  adaption  of  a  method  already  in  wide  use  for  exhibiting 
and  recording  the  amount  of  sediment  in  milk. 

The  method  consists  merely  in  straining  a  given  volume  of 
water,  say  one  gallon,  through  a  disc  of  absorbent  cotton,  about 
one  inch  in  diameter,  and  especially  prepared  for  the  purpose. 
This  is  most  conveniently  done  by  means  of  a  simple  apparatus 
known  as  the  "Wizard  Sediment  Tester,"  which  is  made  by 
the  Creamery  Package  Manufacturing  Company  of  Albany, 
New  Tork.  The  cotton  disc,  which  is  the  filtering  medium,  is 
held  between  two  supports.of  wire  cloth  in  a  cap  attached  to 
an  ordinary  glass  milk  bottle.  The  water  to  be  filtered  is 
placed  in  the  bottle  and  allowed  to  flow  out  through  the  cotton 
disc.  Filtration  is  hastened  by  increasing  the  pressure  of  the 
air  within  the  bottle  b.v  the  use  of  a  simple  air  compressor 
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Operated  by  a  hand  bulb.  In  order  to  filter  a  gallon  of  water 
the  bottle  baa  to  be  filled  four  times.  The  accompanying  fig- 
ures show  the  details  of  the  apparatus. 

This  particular  form  of  apparatus  is  not  necessary.  Other 
similar  sediment  testers  are  on  the  market.  Nor  is  it  necessary 
to  use  compresaed  air  in  filtering.  A  gravity  flow  will  give  the 
same  result,  or  a  flow  hastened  by  centrifugal  force  or  by  the 
water  pressure  of  the  city  mains.  All  of  these  methods  have 
been  used  in  the  laboratory  of  sanitary  engineering  at  Harvard 
University, 

The  coarse  sediment  in  the  water  is  retained  in  the  pores  of 
the  cotton  disc  and  remains  as  a  permanent  record  which  read- 
ily appeals  to  the  eye  and  which  by  its  appearance  gives  at 
once  a  good  idea  of  the  quantity  and  character  of  the  sub- 
stances present.  For  permanent  record  it  is  well  to  provide 
sheets  or  cards  to  which  the  cotton  discs  may  be  easily  attached 
after  drying  by  using  a  drop  of  mucilage  or  a  little  paste.  The 
suspended  matter  does  not  change  in  appearance  even  after  a 
long  time,  and  does  not  shake  off  unless  too  much  sediment  is 
allowed  to  collect.  For  the  sake  of  unifonutty  the  writers  sug- 
gest that  the  following  table  be  accepted  as  a  tentative  stand- 
ard for  quantities  of  water  to  be  filtered : 

Standard  Quantities  fob  Filtration  Throigh  Cotton  Discs. 

Filtered  Water one  gallon 

Ground  Water one  gallon 

"Clean"  Surface  Water one  quart 

"Dirty"  Surface  Water one  pint 

Sewage,  and  Sewage  EfBuerita one-half  pint 

While  the  metric  units  of  measurements  are  more  scientific 
than  the  commonly  used  units  of  liquid  measures,  the  latter  are 
better  comprehended  by  the  public,  and  are  more  appropriate 
for  this  crude  teat. 

The  quantity  to  be  filtered  varies  with  different  waters.  It 
is  advisable  to  filter  the  smallest  quantity  that  will  give  a 
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definite  record,  inasmuclt  as  increased  quantities  tend  to  pile 
up  the  sediment  on  top  of  the  first  layer  and  therefore  do  not 
show  small  TariatioDs.  A  water  rich  in  algae  will  produce  a 
definite  stain  on  a  cotton  disc  after  one  quart  has  passed 
through.  A  clean  water  does  not  leave  any  noticeahle  dis- 
coloration when  this  amonnt  is  filtered  hut  may  color  the  disc 
slightly  when  a  larger  sample  is  taken  for  the  test.  A  typical 
crude  sewage,  on  the  other  band,  will  clog  the  disc  when  from 
50  to  200  cubic  centimeters  have  been  strained,  and  more  can 
be  forced  through  only  with  great  diflfieulty.  The  best  of  sew- 
age efQuents  will  ^ve  some  discoloration  when  this  quantity 
has  been  filtered,  so  that  a  ready  comparison  is  possible. 

The  following-are  a  few  illustrations  of  the  use  of  the  cotton 
disc  method  for  collecting  sediment : 

Samples  of  the  sediment  found  in  the  tap  water  of  Cam- 
bridge, Mass.,  have  been  taken  almost  every  day  for  more  than 
a  year.  The  cotton  discs  record  the  changes  in  the  growths  of 
algae  with  striking  pictnresqueness.  In  summer  when  the 
cblorophyceae  are  abundant  tbe  stain  on  the  cotton  disc 
has  a  bright  green  color.  During  the  ascendency  of  the 
cyaaophyceae,  in  the  "dog  days,"  the  color  is  a  slaty  bluish 
green.  The  quantity  of  sediment  fluctuates  somewhat  from 
day  to  day  as  the  wind  blows  the  algae  from  one  side  of  the 
reservoir  to  the  other  and  as  the  algae  rise  or  fall  in  the  water. 
In  the  spring  the  sediment  has  a  brownish  color  due  to  the 
presence  of  diatoms.  Samples  of  water  collected  at  different 
depths  show  very  distinctly  the  distribution  of  the  algae  in  a 
vertical  direction  from  top  to  bottom.  Normally  the  algae  are 
most  abundant  at  the  surface  but  decrease  with  greater  depths. 
The  samples  at  the  bottom  often  show  tbe  presence  of  a  brown 
colored  sediment  due  to  the  infiuence  of  the  organic  matter  and 
iron  found  in  tbe  stagnant  layers. 

Any  departure  from  the  normal  distribution  is  quickly 
noted  by  this  method  of  examination,  as  is  shown  by  the  set  of 
discs  made  at  Lake  Cochituate  on  October  2,  1914.  This  series 
shows  a  steady  decrease  in  depth  of  color  down  to  the  transi- 
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tiou  zone  at  which  point  there  is  a  darkeciDg  of  the  discs,  due 
no  donbt  to  a  concentration  of  organisms  at  this  point.  Imme- 
diately below  this  organisms  fall  off  and  again  increase  gradu- 
ally until  the  forty-five  foot  level  is  reached.  The  last  fifteen 
feet,  from  the  forty-five  foot  depth  to  the  bottom,  shows  the 
presence  of  a  different  kind  of  sediment,  darker  in  color  and 
more  abundant  in  quantity,  in  which  iron  is  present  in  large 
amounts. 

On  some  days  the  amount  of  sediment  in  the  Cambridge 
,  water  has  been  found  to  suddenly  increase  owing  to  the  dis- 
turbance of  deposits  in  the  pipes.  The  character  of  this  sedi- 
ment is  quite  different  from  that  normally  found.  Again  sam- 
ples taken  from  the  hot  and  cold  water  taps  often  show  marked 
differences,  the  hot-water  sediments  showing  the  presence  of 
iron  rust  derived  from  the  action  of  the  water  on  the  heater  or 
the  piping  in  the  houses. 

The  method  is  particularly  well  adapted  to  show  the  effect 
of  filtration  on  dirty  water.  During  the  past  year  an  experi- 
mental mechanical  filter  has  been  in  operation  at  the  laboratory 
of  sanitary  engineering,  Harvard  University,  and  daily  records 
have  been  kept  of  the  sediment  in  the  water  before  and  after 
filtration.  The  results  are  often  more  striking  than  the  figures 
which  show  the  removal  of  bacteria.  On  certain-days  when 
the  filter  was  not  operating  at  its  best  the  cotton  discs  through 
which  the  filtered  water  passed  were  slightly  discolored.  - 

Mr.  Clifton  L.  Rice,  who  has  been  recently  assisting  Mr. 
Frank  A,  Barbour  in  a  series  of  valuable  experiments  on  the 
purification  of  the  water  at  Lowell,  Mass.,  has  used  the  cotton 
disc  method  with  marked  success.  Mr.  Barbour's  report  shows 
photographs  of  the  sediment  collected  on  the  cotton  discs.  The 
problem  there  is  the  removal  of  iron  and  manganese  from  the 
,  water.  The  efBeiency  of  the  purification  processes  which  it  is 
proposed  to  employ  is  well  indicated  by  the  stains  made  by  the 
raw  water  and  the  absence  of  stain  when  treated  water  is 
passed  through  the  cotton. 
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Professor  Robert  Spurr  Weston  recently  exhibited  to  the 
New  England  Water  Works  Association  some  series  of  samples 
showing  the  removal  of  iron  and  manganese  from  other  water 
supplies  of  Massachusetts  by  filtration. 

The  cotton  disc  sediment  record  has  the  following  ad- 
vantage : 

1.  It  can  be  made  very  easily  and  qniekly, 

2.  It  can  be  made  by  the  laborer  and  the  office  boy  as  well  as 
by  the  engineer  or  chemistv 

3.  It  is  inexpensive. 

4.  The  records  are  picturesque  and  easily  understood  by 
every  one, 

5.  Within  limits  the  records  are  quantitative  as  well  as  quali- 
tative. They  serve  well  for  comparing  samples  from  the 
same  place  on  different  dates. 

6.  The  records  are  permanent. 

7.  The  records  may  be  conveniently  mounted  for  preserva- 
tion. 

8.  The  records  may  be  photographed. 

9.  A  relatively  large  volume  of  water  is  tested. 

10.     It  is  a  valuable  supplement  to  the  regular  water  analysis. 


REPORT  OF  THE  COMMITTEE  ON  TRAFFIC  ON  STREETS. 


LoDis  Ij.  Tribus,  Ckairman.  Hew  York  City. 


Tour  Committee  on  "Traffic  on  Streets"  has  had  more  or 
less  individually  to  do  with  the  subject,  but  like  many  others 
has  found  it  difficult  to  gather  effective  information  or  shape 
up  any  world  atartling  report,  but  will  submit  some  items  that 
may  serve  as  topics  for  discussion  or  pave  the  way  for  more 
complete  and  effective  work  later. 

From  hia  wide  responaibilities  in  the  city  of  delicious  water, 
high  winds  and  great  activities,  Mr.  John  B,  Hittell,  Chief 
Street  Engineer  of  Chicago,  presentR  the  following  items  of 
interest : 

The  matter  of  street  traffic  from  an  eDgineering  point  is 
closely  allied  with  that  of  the  police  power  of  a  city. 

A  Sub-Committee  of  the  Chicago  City  Council's  Committee 
on  Local  Transportation  has  been  given  the  task  of  preparing 
an  ordinance  fgr  regulation  of  motor  trucks  and  other  vehicles; 
to  this  work  the  Municipal  Librarian  is  giving  large  aid  from 
the  data  he  has  gathered  from  all  sources. 

The  Chief  Engineer  of  the  Board  of  Estimate  of  New  York 
and  the  Consulting  Engineers  of  its  tive  boros,  acting  as  a 
Board,  prepared  a  careful  sliding  scale  regulating  ordinance 
covering  licenses  for  gross  weight,  weights  per  wheel,  weight 
per  inch  width  of  tire,  width  of  vehicle,  etc. 

The  New  York  Board  of  Aldermen  did  not  take  kindly  to 
some  of  the  features,  however,  so,  apparently  advised  by  Cor- 
poration Counsel,  has,  as  yet,  failed  to  pass  any  adequate  set 
of  rules. 

General  ordinances  covering  load,  widths  of  tire,  maximum 
speed  and  width  of  vehicles,  have  been  promulgated  in  Boston, 
Buffalo,   Cleveland,   Cincinnati,    San   Francisco,   Minneapolis, 
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Washington,  Lo8  Angeles,  Providence,  Cambridge,  Oakland  and 
London,  England ;  also  in  many  less  conspicnous  places. 

It  is  a  problem  how  paving  engineers  are  going  to  meet  the 
conditions  brought  about  by  the  heavily  laden  and  rapidly 
driven  motor  vehicles. 

In  the  larger  cities,  widths  of  street  available  to  traffic  are 
now  well  nigh  rigidly  fised,  especially  in  those  districts  where 
motor  vehicles  abound,  as  is  frequently  the  ease  also  of  spaces 
between  curbs  and  car  tracks.  In  Chicago,  this  is  sixteen  (16) 
feet  in  the  loop  district.  Congestion  of  street  traffic  and  pedes- 
trian travel  will  be  the  factors  determining  speed. 

In  many  of  Chicago's  bituminous  roads  and  other  pave- 
ments, subjected  to  rubber  tired  wheel  traffic,  it  is  being  noted 
that  the  surface  is  rutting  badly ;  the'  question  arises  whether 
that  may  not  be  due  as  much  to  the  disintegrating  action  of 
friction  heat  as  to  dripping  oils,  in  destroying  the  qualities  of 
the  cementing  media. 

Many  other  problems  are  before  us.  All  the  information 
that  can  be  secured  thru  experiment,  observation  and  discus- 
sion will  be  of  great  value  in  their  solution. 

The  Efficiency  Division  of  the  Chicago  Civil  Service  Com- 
mission made  during  1912-1913  a  traffic  census  in  the  district 
bounded  by  12th  street  on  the  south,  Chicago  avenue  on  the 
north,  Halstead  street  on  the  west  and  Lake  Michigan  on  the 
east.  This  covered  respectively  the  total  numbers  of  teams 
and  motors  passing  north  and  south  at  some  93  intersections 
and  east  and  west  at  some  102  points,  upon  varj-ing  dates  be- 
tween August,  1912,  and  October,  1913. 

In  some  cases  the  travel  each  way  was  noted,  but  generally 
the  combined  tallies  were  taken. 

The  winter  season  months,  November  and  February,  were 
omitted  from  observations. 

Indicating  perhaps  varying  weather  conditions  and  some 
abnormalties  of  travel  the  count  during  the  houre  8  to  12  morn- 
ings and  12:30  to  4:30  afternoons  yielded  figures  as  follows: 
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East  and  West  Travel. 

Range  '    Total  average   Average  per  hour 

Horse  drawn 35  to  4,4!tG  1,218  152 

Motors  3  to  3,191  358  45 

NOUTH    AND   SniTH    ThAVEL. 

Range  Total  average   Average  per  hour 

Horse  drawn 225  to  3.:W1  1,448  181 

Motors 12  to  4.650  351       •  44  ' 

The  idea  controlling:  the  census  seems  to  have  been  more 
for  "congestion"  as  influencing  width  of  roadways,  than  for 
effect  on  pavements. 

Another  Traffic  Census,  conducted  by  the  Bureau  of  Streets, 
on  dates  March  25-29,  1313,  included  in  its  data,  taken  from 
7  A.  M.  to  6  P.  M. : 

Horse  drawn  vehicles  ] 

Motor  driven  vehicles  I 

Pedestrians  "^"''  '"  "»«'•  <""""""■ 

Street  cars  J 

Kind  and  condition  of  pavement 

Width  of  Street 

Weather 

The  weather  included  sunshine,  dryness,  rain,  sleet,  snow. 

Averages  for  the  18  counts  east  and  west  and  6  counts  north 
and  south  respectively,  yielded  the  following : 

East  and  West  Travel. 

Range  Total  average  Average  per  hour 
Horse  drawn....  1.072  to    5340                          2.727  248 

Motor  driven...    131  to    4,297  900  83 

Pedestrians 2.516  to  39,971  13.450  1,223 

Street    cars 185  to    1,277  673  6! 


North  a 


Horse  drawn..  .1,116  to    1,984 
Motor    driven...    152  to       717 

Pedestrians    ...  .2.ft57  to  19,218 


D  South  Travel. 

Total  average   Average  per  hour 
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Very  naturally  a  comparison  of  the  two  sets  of  counts  will 
vary  considerably,  the  first  series  taking  in  many  intersections 
of  lig^it  travel;  the  second  set  only  a  f^w'of  the  hosier  ones. 

For  "congestion"  which  affects  width  of  roadway  study 
must  be  made  of  the  intensity  and  hours  of  travel  and  its  char- 
acter, but  for  a  paper  of  this  nature  such  analysis  is  out  of 
place  except  by  reference  and  all  of  the  figures  must  be  taken 
as  suggestive  of  how  some  information  is  gathered.  Chicago 
hopes  to  gain  much  from  more  studies  along  similar  lines. 

The  chairman  talks  or  dictates  an  essay,  upon  the  least 
provocation,  tho  in  sanest  moods  usually  consigns  the  written 
word  to  the  waste  basket.  Apparently,  however,  duty  calls 
for  some  "street  traffic"  comments,  so  the  office  waste  basket 
will  not  be  immediately  requisitioned. 

Until  very  recent  years,  the  character  of  street  pavements 
in  cities,  outside  of  a  few  of  the  more  important  and  heavily 
traveled  thoroughfares,  depended  rather  more  on  whim  of  the 
"City  Fathers"  and  the  availability  of  funds,  than  upon  eco- 
nomic value. 

Expert  representatives  of  various  pavement  firms  and  sup- 
ply houses  were  also  very  "persuasive"  influences. 

The  engineer  was  virtually  limited  to  the  preparation  of 
specifications  to  accord  with  these  well  grafted  ideas;  to  give 
grades  and  supervise  the  work.  The  grafting  of  ideas  was  not 
by  any  means  always,  in  a  dishonorable  sense,  but  unfortun- 
ately too  often  so,  though  the  engineer  was  usually  guiltless. 

Except  for  noise,  slipperiness  and  first  cost  there  was  but 
little  known  reason  for  discriminating  between  pavements. 

The  chief  injury  to  them  came  from  careless  replacement, 
after  removal  for  substructure  work  and  fire  burns  in  case  of 
asphalt  pavements,  hence  personal  preference  and  convenience 
with  some  attention  to  first  cost  determined  the  selection  of 
countless  miles  of  granite,  brick  and  sheet  asphalt  wearing 
surfaces. 

The  power  of  horses  and  mules  to  pull,  with  the  practical 
limits  to  their  speed  while  drawinj;  loads  of  varying  weights, 
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itself  guaranteed  safety  to  the  paved  surface  whea  once  se- 
lected and  well  laid. 

While  hundreds  of  miles  of  pavements  have  failed,  due  to 
defective  foundations,  city  engineers  as  a  class,  when  in  real 
charge,  have  looked  fairly  well  after  that  essential  feature — 
and  appropriating  ofSeials  have  not  often  interfered  with  the 
carrying  out  of  a  good  intent,  backtd  up  by  professioQal 
opinion. 

With  the  coming  of  the  power  street  vehicle  has  grown  the 
specialty  of  highway  engineering.  From  normal  loads  of  3 
tons  maximum  per  vehicle,  three  and  four  times  three  are  of 
daily  occurrence  in  every  sizeable  town ;  from  maximum  speed 
for  3  ton  loads,  of  4  miles  per  hour,  now  is  found  12  to  15 
miles  or  greater  and  6  or  8  miles  for  the  heaviest  loads. 

In  contrast  to  the  smooth  traction  of  rolling  wheels,  pulled 
by  horses,  with  scarcely  perceptible  damage,  comes  the  terrific, 
tearing  push  and  kick  of  the  motor  wheels,  doing  more  damage 
in  making  one  start  of  a  heavy  load  than  a  hundred  starts  of 
horse  pulled  wagons. 

As  these  motor  vehicles  increased  in  weight  and  numbers 
with  almost  inconceivable  rapidity,  came  the  complete  and 
rapid  destruction  of  countless  miles  of  pavements,  not  adapted 
for  such  service.  Without  time  therefore  for  the  best  of  study 
and  experiment  pavement  engineers  were  at  once  compelled  to 
theorize  and  build  or  more  often  even  reverse  the  process. 

The  writer,  having  peculiarly  fortuitous  circumstances  of 
friendly  and  liberal  appropriating  bodies,  virtual  carte  blanche 
from  the  administration,  and  loyal  and  intelligent  engineering 
assistants,  began  in  1902  to  study  the  conditions  making  for  the 
life  economy  and  efficiency  of  street  pavements. 

It  is  not  the  intention  of  this  report  to  review  the  work  in 
such  lines  of  the  succeeding  twelve  years,  but  the  mere  list  of 
pavements  laid  and  processes  tried  in  the  Boro  of  Richmond, 
City  of  New  York,  may  be  of  interest : 

Trap  blocks — large  and  email  cut  (Belgian). 

Granite — old  specifications — new  close  cut  (brick  shaped) 
napped  halves  and  small  cubes. 


Medina  B&tidstone. 

Iron  slag  bricks— ^(imported). 

Vitrified  bricks — several  kinds. 

Wooden  creosoted  blocks.  , 

Asphalt  blocks — vary  in  k  thickness. 

Sheet  asphalt. 

Portland  concrete. 

BitominonB  concreta. 

Bituminods  Macadam — Pre -mixed  and  Penetration  with 
various  asphf^tie  oils. 

OH  concrete, 

Westromite. 

Oil  sprayed  Macadam  and  various  dust  layers. 

Water  bound  Macadam — thick  and  thin. 

The  pavements  from  Trap  to  Sheet  Asphalt  were  almost  all 
tried  out,  with  concrete  foundations,  old  Macadam  foundations 
and  for  the  first  three,  sand  beds  also. 

So  far  as  possible  each  pavement  was  tried  under  two  or 
three  different  conditions,  such  as  seemed  most  likely  to  be  the 
most  suitable,  and  of  lengths  to  insure  adequate  trial,  usually 
in  at  least  half  mile  stretches. 

There  were  considered  as  factors  in  first  selection  of  type, 
district,  business  or  residential  traffic,  heavy,  medium,  light, 
grade. 

Protection — ^by  shade  or  from  strong  winds. 

Foundation — dry  or  wet. 

These  involved  noise,  slipperiness,  ready  repair,  appearance, 
dust  and  lastly  first  cost. 

Ab  years  proceeded,  some  knowledge  was  gained  from  the 
earlier  work  and  some  preconceived  notions  went  to  the  scrap- 
heap,  with  some  of  the  money  invested,  but  perhaps  with  result 
of  saving  much  more  later. 

Selection  by  united  judgment,  even  after  study  and  obser- 
vation at  home  and  abroad,  did  not  seem  quite  sufficient  after 
trafBc  became  more  intense,  so  early  in  1913  a  concerted  traffic 
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census  was  planned  for,  with  the  expectation  of  continning 
same  at  six  month  intervals  for  several  years,  with  very  careful 
attention  gtven  to  the  condition  of  the  different  pavementa  at 
the  same  times,  together  with  an  absolute  record  of  cnrreut  re- 
pair and  renewal  costs. 

The  matter  has  gone  out  of  the  writer's  control,  but  he 
hopes  that  the  work  will  be  continued,  for  he  anticipates  re- 
sults of  value,  not  only  local  hut  general. 

Per  the  first  census  twelve  important  stations  were  selected, 
and  at  five  of  them  observations  were  also  taken  for  branch 
incoming  and  outgoing  traffic,  making  therefore  17  sets  of  tal- 
lies and  notes. 

The  statistics  covered  from  8  A.  M.  to  6  P.  M.  on  Friday, 
July  25,  1913. 

Saturday,  August  2d. 

Sunday,  August  10th. 

Monday,  August  18th. 

Tuesday,  August  26th. 

Wednesday,  September  3d, 

Thursday,  September  11th. 

This  gave  a  fair  average  of  weather  C9nditions  and  a  pretty 
good  average  of  travel  for  the  summer  season. 

The  recorders  noted : 

Direction  of  travel  for  loaded  and  empties;  of  value  in  deter- 
mining gradient  of  road  (of  purely  local  importance). 

Kind  of  Traffic — affecting  speed — therefore  width  of  road- 
way, as  well  as  grade  and  roughness. 

Weight  of  Traffic. 

Important  for  kind  of  pavement  and  foundation. 

Weather  and  temperature  conditions  were  also  noted. 

The  two  observers  at  each  point  tallied  alternately  each  for 
15  minutes,  so  that  full  relief  was  given — from  at  times  very 
strenuous  observation  and  tallying. 

These  IS-minutc  sheets  were  turned  into  the  office  for  full 
tabulation,  calculation  and  averaging. 


TKAFFIC  ON  STREETS 


The  sheets  showed  record  io  appropriate  colurans  of 

Direction  of  travel. 

Empty  vehicles. 

Half  loaded  vehicles. 

Fnlly  loaded  vehicles. 

Ruhber  tired  vehicles. 

Steel  tired  vehicles. 

One  horse  vehicles. 

Two  horse  vehicles. 

Three  horse  vehicles. 

Four  horse  vehicles. 

Small  auto  trucks. 

Large  auto  trucks. 

Touring  cars. 

Motor  cycles. 

Street  cars  (electric). 

The  resulting  summary  sheets  when  worked  up  showed  for 
the  different  stations,  approaches  to  ferries,  vicinity  of  manu- 
facturing plants,  general  business  districts  and  closely  built 
up  residential  areas;  the  following  average  figures  for  ten  (10) 
hours — Summer  season  traffic : 


Observation 

No.  of  Free 

Electric 

Total 

Weight 

of  vehicles 

Station 

moving  vehicles 

cars 

No. 

excluding  cars 

A-1 

210 

166 

378 

491 

A-2 

90 

90 

196 

B 

5S3 

406 

959 

1156 

C 

586 

406 

992 

1193 

D 

498 

63 

561 

887 

E 

451 

69 

520 

808 

F 

594 

258 

852 

1377 

G 

1070 

641 

1711 

■2282 

H-1 

1303 

207 

1510 

3028 

H-2 

652 

662 

1827 

I-l 

933 

307 

1140 

1754 

1-2 

246 

246 

814 

M 

789 

328 

1117 

1747 

J-s 
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From  an  examination  of  the  summary  tally  sheets  an  idea 
of  speed  could  also  be  gained,  a  factor  of  importance,  but  not 
one  of  much  benefit  shown  by  an  average. 

Traffic  conditions  in  the  Boro  of  Kichmond  are  somewhat 
similar  to  those  obtaining  in  a  walled  city  with  gates;  the  fer- 
ries to  Brooklyn  and  Manhattan  being  close  together,  those  to 
Bergen  Point,  Elizabeth  and  Tottenville,  widely  separated,  bat 
each  marking  the  concentration  of  much  travel  and  some  of  it 
of  the  heaviest  and  also  the  speediest  characters.  The  writer 
would  not  care  to  actually  select  a  pavement  or  determine  a 
working  grade  or  a  street  width,  upon  a  traffic  census  alone, 
but  would  be  very  glad  to  have  such  information  at  hand  as 
an  aid  to  the  selection.  So  as  chairman  of  the  "Traffic"  Com- 
mittee presents  the  foregoing  notes  «s  his  personal  quota  to  the 
report. 


SEPORT   OF  COMMITTEE  ON  FIRE  PREVENTION 


Alcide  CHArssE,  Chairman.  Montreal,  Canada. 


At  the  Convention  of  the  American  Society  of  Municip&I 
Improvements  held  at  Wilmington,  Del.,  last  year  we  had  the 
pleasare  to  listen  to  a  very  interesting  paper  on  "Fire  Pre- 
vention" by  Mr.  Powell  Evans,  Permanent  Chairman  of  the 
Philadelphia  -Fire  Prevention  Commission,  and  President  of 
the  National  Fire  Prevention  Convention  at  Philadelphia, 
and  while  with  us  he  invited  me  to  attend  the  First  Amer- 
ican Fire  Prevention  Convention  which  was  to  be  held  at 
Philadelphia,  the  week  following  our  Wilmington  Conven- 
tion, as  Chairman  of  your  Committee  on  Fire  Prevention, 
I  have  accepted  the  very  amiable  invitation  and  had  the  pleas- 
ure of  hearing  Fire  Prevention  discussed  by  the  most  capable 
men  in  America.  The  complete  report  of  this  Convention  has 
been  printed  and  forms  a  volume  of  nearly  550  pages  of  very 
Qseful  reading. 

As  I  do  not  want  to  take  too  much  of  your  valuable  time 
I  will  only  reproduce  some  notes  respecting  the  various  subjects 
which  were  discussed  and  the  resolutions  adopted  by  the  Con- 
vention, this  will  give  you  an  idea  of  the  scope  and  the  way 
each  subject  was  disposed  of. 

Topic  No  1 — "Location"  (Exposure  Hazard), 

Note — Every  building,  and  its  contents  in  life  and  prop- 
erty, must  stand  on  some  finite,  geographical  spot ;  and  carry 
to,  and  receive  from,  its  environing  property  measurable  fire 
hazards — hence  this  fundamental  vnit  consideration. 
Rbsolction — "It  is  the  sense  of  this  Convention  that: 
Fire  is  always  local,  originating  from  a  definite  cause  in  a 
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definite  property  on  a  definite  location :  hence  every  building — 
in  reasonable  relation  to  its  size,  character,  use  and  the  con- 
gestion of  its  location — should  be  so  constructed  as  to  prevent 
the  passag^  of  fire  from  within  to  without  and  vice  versa." 

Topic  No  2 — "Zones  Of  Danger," 

Note — The  aggregate  unit  tire  exposure  becomes  Communal 
fire  exposure — hence  the  consideration  next  in  order  of  groups 
of  unit  exposures. 

Eesolution — "It  is  the  sense  of  this  Convention  that: 
Populous  communities  should  be  divided  into  danger  zones; 
wherein  rules  reasonably  limiting,  defining  an4  regulating  the 
presence,  form  and  use  of  property  may  be  legally  imposed, 
with  due  regard  for  the  present  and  near  prospective  conges- 
tion of  life  and  property  in  such  areas." 

Topic  No  3 — "Building  Construction." 

Note — On  any  selected  site  the  consideration  next  in  order 
is  the  unit  building  fire  hazard — in  design,  specification  and  con- 
struction. 

Resolotion — "It  is  the  sense  of  the  Convention  that: 
All  building  construction  and  reconstruction — having  in 
view  the  present  and  near  prospective  congestion  of  its  loca- 
tion and  the  range  of  occupancy  proposed — should  fully  in- 
clude in  design,  specifications,  construction  and  appliances  ade- 
quate safeguards  against  danger  to  life  and  property.  All 
buildings  should  be  required  b>'  law  to  be  fitted  with  adequate 
fire  exits  and  escapes  proportioned  to  their  human  occupancy 
in  accord  with  reasonable  exit  tests.  Outside  fire  escapes  are 
deemed  the  least  desirable  of  all  forms." 

Topic  No  4— "Brn-niNo  CodivS." 

Note — The  aggregate  of  unit  building  eonstniction  problems 
becomes  the  like  Community  problem,  or  the  Building  Code 
(State  or  local). 
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Resolution — "It  is  the  sense  of  the  Contention  that: 

(a)  All  building  construction  and  reconstruction  should  be 
under  gOTemment  control,  State  or  local,  to  the  end  that  the 
greatest  safety  for  the  greatest  number  for  the  present  and 
future  should  be  assured ; 

(b)  Each  of  the  several  States  should  adopt  a  State  build- 
ing code  with  reqiurements  which  local  governing  bodies  may 
raise  but  not  lower  by  local  enactment,  said  requirements  to 
be  enforced  by  proper  governmental  machinery  over  all  and 
every  State; 

(c)  The  classification  of  building  eoDBtruction  is  entirely 
one  of  relative  ability  to  resist  attacks  by  fire,  and  therefore  in 
all  building -codes  the  term  'fireproof  should  be  replaced  by 
'fire-resistant,'  and  ordinary  frame  constniction  should  be 
classed  as  'combustible'; 

(d)  The  National  Fire  Protection  Association  is  hereby  re- 
quested to  recommend  approved  standards  of  fire-resistant  con- 
struction which  may  be  used  by  States  and  municipalities  in 
their  respective  building  codes." 

(Section  (d)  was  subseqaently  modified  in  its  force  and 
intent  by  resolution  adopted  under  Topic  No.  8,  "Compulsory 
Physical  Standards,"  whereby  the  recommendations  of  the  Na- 
tional Fire  Prevention  Association  and  other  originators  of 
standards  are  to  refer  same  for  approval  to  the  Bureau  of  Stan- 
dards of  the  Department  of  Commerce  of  the  National  Govern- 
ment at  Washington.) 

Topic  No,  5 — "Protection  (Private)." 

Note — The  best  located  and  constructed  unit  building  is 
now  held  to  need  protection  (usually  water  supply  and/or 
chemicals)  to  reasonably  assure  safety  against  fire  for  the 
building  itself  as  well  as  for  its  contents  in  life  and  property — 
hence  this  consideration  comes  next  in  order  after  the  actual 
construction  (often  with  it). 

Resolution — "It  is  the  sense  of  tho  Convention  that: 
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(a)  Every  building — for  its  own  safety  and  that  of  ita 
coDtents  in  life  and  property — should  be  fitted  reasonably,  with 
respect  to  its  location,  character  and  use,  with  proper  mechani- 
cal aids  to  discover,  alarm  and  extinguishing  fire  and  to  resist 
lightning;  and 

(b)  The  occupants  of  every  building  should  be  reasonably 
educated  regarding  the  physical  structure  thereof,  and  how  to 
leave  same  in  a  quick  and  orderly  manner,  and  be  organized 
reasonably  to  fight  fire  therein." 

-  Topic  No,  6 — "Protection  (Public)." 

Note — Communal  fire  protection  is  essential  in  addition  to 
all  like  private  unit  agencies — hence  this  topic  in  this  place. 
Resolution — "It  is  the  sense  of  the  Convention  that: 

(a)  All  communities  need  physically  a  sure  water  supply, 
broadly  usable  by  citizens  for  private  fire  protection,  under  the 
least  onerous  terms — also  adequate  fire-fighting  apparatus  with 
proper  personnel  to  operate  same ;  also  an  adequate  alarm  sys- 
tem— all  proportionate  to  the  character,  area  and  population 
of  each  community ;  and 

(b)  All  fire-fighting  forces  should  be  efficiently  organized 
in  enduring  form,  under  legal  control  and  disciplined  when 
possible;  their  morale  and  requirements  should  be  high  and 
solely  infiueneed  by  good  service  considerations ;  and  the  train- 
ing should  be  constant  and  adequate  for  eMcient  fire-fighting 
and  fire  prevention  inspection  and  the  purchase  and  mainte- 
nance of  the  valuable  special  mechanical  apparatus." 

Topic  No.  7. — "Equipment." 
Note — It  is  necessary  to  heat,  light,  ventilate  and  otherwise 
"equip"  every  unit  building  wherever  located;  and  this  equip- 
ment is  all  productive,  and/or  receptive,  of  fire  hazard — hence 
its  appropriate  consideration  at  this  point. 

Resolution — "It  is  the  sense  of  the  Convention  that: 

All  equipment  for  buildings  should  be  adequately  designed 
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and  constmcted  with  respect  to  its  fire  hazard — productive  or 
receptive — and  that  its  use  shoald  be  predicated  on  reasonable 
compliance  with  such  requirements,  and  should  be  reasonably 
reflated  everywhere  by  law." 

Topic  No,  8 — "Compui^ory  Physioai.  Standards," 

Note — If  the  thought  is  sound  that  reasonable  enforced,  laws 
are  necessary  to  control  the  purely  physical  problems  of  so  con- 
structing, protecting  and  equipping  buildings  as  to  abate  fire 
waste,  then  it  becomes  of  maximum  importance  to  define  uni- 
formly and  precisely  the  not  unduly  burdensome  technical  physi- 
cal things  required  in  such  laws  by  the  best  experience — hence 
this  consideration  at  this  point,  ' 

Rbbolction — "It  is  the  sense  of  the  Convention  that: 
In  view  of  the  growth  of  State  laws  and  municipal  ordi- 
nances to  prevent  the  appalling  loss  of  life  due  to  fire  and  to 
control  fire  waste  by  the  widespread  legal  imposition  of  physi- 
cal requirements  upon  construction,  protection  and  equipment 
of  buildings,  it  is  now  important  that ; 

(a)  Physical  standards  on  this  entire  subject  be  formulated 
which  may  be  generally  and  legally  imposed  without  undue 
hardship  or  cost  upon  the  public ;  and 

(b)  That  the  Federal  Cfovemment  through  its  Bureau  of 
Standards  of  the  Department  of  Commerce  should  arrange  to 
review  such  standards  for  approval  and  promnlgatiou  in  uni- 
form language  to  the  end  that  they  may  be  used  by  States  and 
municipalities  in  laws  and  ordinances;  and  therefore  be  it 
farther  Resolved: 

(c)  That  the  National  Fire  Protection  Association  be  re- 
qnested  through  its  Executive  Committee  to  arrange  for  a  con- 
ference of  delegates,  with  the  chairman  of  this  convention  as 
chairman,  frcwn  the  American  Society  for  Testing  MftterialB, 
the  American  Society  of  Mechanical  Engineers,  the  Americal 
Society  of  Civil  Engineers,  the  American  Institute  of  Electrical 
Engineers,  and  all  kindred  national  societies  having  standards 
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bearing  on  this  subject,  for  the  purpose  of  collecting  such 
standards  for  submission  to  the  Federal  Govemoient ;  and  be  it 
further  Resolved: 

(d)  That  the  conference  thus  formed  be  requested  to  take 
the  necessary  steps  to  bring  these  resolutions  before  Congress 
and  to  secure  the  required  legislation  at  the  earliest  oppor- 
tunity." 

Topic  No.  9 — "Occupancy"  and  Topic  No.  10 — "Annual 
Occupancy." 

Note — Every  use  or  "occupancy"  of  any  building  contains 
in  itself  an  inherent  fire  hazard  to  that  structure  and  its  con- 
tents in  life  and  property,  and  also  to  its  environing  com- 
munity; hence  consideration  here  of  this  danger  in  completed 
buildings. 

Resolution — "It  is  the  sense  of  the  Convention  that: 

(a)  The  individual  occupancy  hazard  (the  relative  fire  haz- 
ard to  life  and  property  in  any  given  building  inherent  in  any 
given  pursuit)  should  be  definitely  controlled  as  to  construc- 
tion by  the  building  code;  and  as  to  management  by  proper 
police  (or  equivalent)  continuous  regulation  to  assure  reason- 
able safety  of  life  and  property  therein ; 

(b)  The  general  occupancy  hazard  (the  relative  community 
hazard  inherent  in  any  given  pursuit)  should  be  definitely  con- 
trolled in  every  populous  community  by  law,  which  should  ex- 
clude extra  hazardous  pursuits,  and  properly  place  and  safe- 
guard by  appropriate  rules  permissible  hazardous  pursuits  in 
their  appropriate  danger  zone  (or  other  like  delimited  area) ; 
and 

(c)  The  control  of  occupancy  conditions,  through  require- 
ments imposed  by  law,  is  essential  for  the  abatement  of  fire 
waste  of  life  and  property;  and  this  control  to  be  actual  and 
effective  should  cover  all  property  (at  least  in  cities)  and 
continuously at  least  once  annually — and  upon  every  sub- 
stantial change  of  tenancy,  through  the  agency  of  an  occupancy 
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license  based  upon  competent  legal  inspection  by  the  fire-fight- 
ing force  or  an  adequate  similar  agency. 

Topic  No  11 — "Management." 

NOTB — The  preceding  topics  all  dealt  almost  exclusively 
with  physical  means  to  control  and  prevent  fire  waste.  This 
topic  considers  the  moral  as  well  as  physical  subject  of  cleanly 
and  orderly  daily  living  in  property  and  its  beneficial  influence 
in  abating  and  controlling  fire  waste. 

Besolution — "It  is  the  sense  of  the  Convention  tliat : 
Based  on  evidence  and  opinions  obtainable  approximately 
one-half  of  all  fire  waste — including  avoidable  fires  without 
fraud  as  well  as  arson  fires — arises  from  ignorant,  shiftless, 
dirty  and  vicious  use  of  property  (which  condition  causes  an 
approximate-like  proportion  of  sickness  and  immorality  in  all 
populous  centers)  and  therefore  minimum  continuing  require- 
ments as  to  clean  and  orderly  living  and  the  suppression  of 
dangerous  fire-breeding  nuisances  (such  as  the  snap  match, 
dangerous  smoking,  careless  storage  of  rubbish,  ashes,  etc.) 
should  be  imposed  by  law  in  all  communities,  through  the 
agency  of  the  police  power,  acting  through  State  and  mun- 
eipal  fire  marshal  (or  like  ofBcials),  using  the  active  fire- 
fighting  organization  for  inspections  as  much  as  possible  and 
all  volunteer  aid  procurable." 

Topic  No.  12— "Leoi8I.atiox." 

Note — This  topic  considers  the  need  and  scope  of  legiala-  * 
tion  to  control  fire  waste. 

Resolution — "It  is  the  sense  of  this  Convention  that: 
While  fire  loss  of  life  and  property  is  always  local  in  in- 
ception, its  result  is  national  in  effect,  and  hence  its  control 
must  be  effected  by  the  operation  of  a  sum  total  of  State  and 
mnnieipal  laws  which  wjll  suppress  the  range  of  fire  hazards 
to  an  attainable  minimum  everywhere  and  all  the  time;  and 
that  by  this  course  alone  can  the  sum  total  of  fire  waste  of 
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life  and  property  be  speedily  and  substantially  reduced,  and 
the  cost  of  lire  insurance  (which  reflects  this  total  loss)  be 
lessened  throughout  the  eotintry." 

Topic  No.  13 — "Eddcation." 

Note — No  program  can  succeed  unless  understood  by,  and 
in  sympathy  with,  the  mass  of  people;  hence  consideration 
here  of  the  problem  of  widely  informing  the  nation  about  the 
physical  phases  of  fire  danger  and  waste  and  the  imperative 
need  of  reasonable  legal  regulation  on  the  subject. 

Resolution — "It  is  the  sense  of  the  Convention  that: 
Education  of  the  public  about  fire  danger  and  waste  of 
life  and  property  should  be  provided  in  all  laws,  ordinances 
and  regulations  on  the  subject;  and  all  interests  concerned 
should  not  only  join  issue  in  collecting  accurate  and  authorita- 
tive data,  but  make  equal  effort  to  dissiminate  this  information 
regularly  and  continuously  among  all  the  people  in  readily 
understandable  language,  to  the  end  that  they  may  not  only 
accept,  but  demand  proper  fire  waste  regulation  and  live  in 
full  accord  therewith." 

Topic  No.  14 — "Iksorance." 

Note — Despite  all  future  effort  and  regulation  some  fire 
waste  must  continue,  hence  consideration  here  of  Insurance, 
or  the  distribution  financially  of  this  waste. 

Eesolction — "It  is  the  sense  of  this  Convention  that : 
(a)  The  several  States,  territories  and  provinces  should 
not  only  assure  that  permissible  fire  insurance  is  stable  finan- 
cially, but  that  the  form  of  contract  should  be  as  clear,  brief, 
explicit  and  sound  as  possible  and,  as  nearly  as  may  be,  uni- 
form in  substance  in  all  these  jurisdictions,  to  the  end  that 
all  such  policies  permitted  to  issue  throughout  the  country 
may  equally  and  adequately  protect  all  citizens,  including  the 
ignorant  and  inexperienced;  and 
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(b)  Said  jurisdictions  Bhould  as  nearly  as  possible  adopt 
aniform  regulations  goveming: 

1.  Issuance  of  fire  policies  on  property, 

2.  Licensing  of  fire  insurance  agents  and  brokers,  and 

3.  Licensing  of  fire  insurance  adjusters: 

To  the  end  that  only  reasonable  insurance  contracts  will 
be  permitted  on  property,  and  that  only  men  of  sound  char- 
acter will  be  admitted  to  the  business  of  writing  fire  insurance 
and  adjusting  fire  losses,  thus  discouraging  arson  and  com- 
plicity with  fraudulent  losses." 

Topic  No.  15 — "Organization." 

Note — The  program  of  the  Convention  was  concluded  by 
discussion  of  future  work. 

Special  Tohc — "Sondhy  Fire  JIakards" 

One  of  the  sessions  of  the  Convention  waa  devoted  to  the 
consideration  of  a,  certain  range  of  fire  hazards  which  fall 
outside  of  the  subjects  of  buildings  and  contents,  such  as 
Forest,  Mine,  Railway,  Ship,  etc. 

The  papers  and  discussions  in  the  aggregate  have  yielded 
a  remarkable  review  of  this  great  common  danger  and  waste 
to  life  and  property,  both  in  scope  and  quality. 


FIRE  PREVENTION. 
By  J.  C.  McCabk,  Boiler  Inspector,  Detroit,  Mick. 


Fire  prevention  becomes  a  matter  of  economic  importance 
when  it  costs  more  to  have  fire  than  to  prevent  it.  It  would 
appear  axiomatic  that  the  destruction  of  anything  useful  was 
in  a  sense  a  crime  against  the  people  as  a  whole. 

A  generation  or  so  past,  it  was  customary  to  piously  ascribe 
the  visitation  of  epidemics  to  the  will  of  God.  Sanitation  and 
common  sense  have  eradicated  recurrent  pestilence  from  this 
country.  Fire  loss  is  just  as  much  a  pestilence  aa  bodily  dis- 
ease, and  is  amendable  to  control  and  extinction  by  similar 
processes. 

Out  in  Michigan,  the  Wolverine  state,  once  famous  for  the 
excellence  of  its  pine  trees  and  great  number  of  wolves,  it  was 
customary,  a  generation  back,  to  waste  $2.00  worth  of  lumber 
to  get  a  $1.00  choice  board  from  a  log.  This  characteristic  of 
Americans,  has,  iu  the  past,  permeated  all  our  activities.  If  a 
roadway,  machine,  or  building  was  under  construction,  the 
spirit  was  to  rush  it  to  completion.  The  object  was  speed 
rather  than  permanency.  The  factors  of  longevity,  efBciency, 
economy  and  safety  were  seldom  considered  and  then  only  in 
a  light  and  airy  manner.  ' 

Our  great  industrial  development  with  congested  centers  of 
population  has  made  it  a  matter  of  much  economic  concern  to 
eliminate  conditions  productive  of  accidents.  Nearly  all  of  the 
leading  industrial  concerns  in  the  United  States  have  organized 
departments  with  an  e.ve  to  prevention  of  accidents  of  every 
description.  In  a  word,  "anticipation"  is  outSaaking  our  eco- 
nomic enemy  "accident."  This  course  will  eventually  prove 
of  great  economic  value. 

It  has  been  said:    "It  is  not  onl.v  useless,  but  criminal,  to 


FIRE  PKEVEKTION  203 

pass  law8  which  go  beyond  the  average  eonseienee  of  the  eom- 
munity  previous  to  educating  the  coramuDity  to  its  necessity." 
This  line  of  thought  carries  with  it  the  well  known  and  deplor- 
able fact  that  many  safety  laws  and  regulations  arc  made  the 
vehicle  to  promote  private  interests.  Great  care  must  be  exer- 
cised to  avoid  this  condition. 

A  great  spirit  of  co-operation  is  animating  every  line  of  in- 
dustry in  the  United  States.  The  activities  of  the  American 
Society  of  Municipal  Improvements,  in  its  sphere  of  usefulness, 
is  the  prototype  of  other  organizations  wrestling  with  problems 
for  the  general  good.  I  would  mention  the  concerted  effort 
of  the  boiler  manufacturers  of  the  country  and  the  American 
Society  of  Mechanical  Engineers  in  their  effort  to  formulate 
a  standard  boiler  inspection  code  for  the  whole  United  States. 

The  National  Board  of  Fire  Underwriters  and  the  National 
Fire  Protection  associations  have  done  great  work  to  promote 
fire  prevention.  Attention  is  called  to  the  admirable  code 
called  "A  suggested  ordinance  regulating  the  use,  handling, 
storage  and  sale  of  inflammable  liquids  and  the  products 
thereof."  Legislation  covering  such  matters  is  usually  framed 
by  men  witbont  expert  knowledge  of  the  subject  and  the  regu- 
lations are  necessarily  drastic  in  part  and  ineffectual. 

•  In  this  connection,  I  wish  to  mention  that  the  common 
council  of  the  city  of  Detroit  has  now  pending  before  it  the 
adoption  of  the  code  regulating  the  use  of  inflammable  liquids 
heretofore  mentioned.  The  advent  of  the  auto  and  the  multi- 
plicity of  dry  cleaning  plants  makes  an  efficient  regulation  a 
necessity.  Detroit  has  about  35,000  autos  in  daily  use.  This, 
together  with  other  uses  of  inflammable  liquids,  makes  regula- 
tion and  prevention  an  important  matter,  when  it  is  under- 
stood that  the  monthly  consumption  of  gasoline  in  Detroit  is 
abont  1,000,000  gallons  more  or  less. 

An  analysis  of  the  report  of  the  New  York  fire  deportment 
for  1913,  in  relation  to  the  water  used  in  fire  extinguishment, 
leads  to  the  belief  that  suitably  designed  steam  boilers  can  be 
used  for  fire  extinguishing  and  result  in  much  less  loss  from 
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damage  from  water.  The  report  diHcloses  that  114,606,785 
gallons  of  water  was  used  on  12,959  fires  with  a  loss  of 
$7,467,997.00.  This  gives  an  average  loss  of  $576.28  per  fire 
and  15V^  gallons  of  water  pumped  per  dollar  of  fire  loss. 

Fire  is  supported  by  the  oxygen  content  in  the  air.  Extin- 
guishment by  cutting  off  air  or  reduction  of  temperature  to  a 
point  when  combustion  ceases.  The  use  of  steam  excludes  air, 
while  the  use  of  water  reduces  temperature,  assuming  that  the 
New  York  loss  as  stated  was  confined  entirely  to  lumber  of 
average  market  value  the  fuel  value  would  represent,  in  round 
figures,  50,000  heat  units  per  dollar  of  loss,  while  the  water 
pumped  per  dollar  of  fire  loss  would  absorb  over  250,000  heat 
units  below  the  boiling  point.  The  actual  excess  water  would 
be  found  to  be  greater  than  indicated  by  the  figures.  Much  of 
the  tabulated  loss  is  due  to  water.  It  would  appear  that  much 
loss  and  damage  would  be  avoided  if  buildings  were  fitted  with 
a  system  of  piping  to  admit  the  introduction  of  steam  to  a  room 
in  such  a  manner  that  its  expansion  would  force  air  out  of  the 
room.  The  condensation  would  rapidly  dry  out  with  little  loss. 
The  value  of  this  method  is  clearly  indicated  in  the  control  of 
fires  from  inflammable  liquids.  Why  not  extend  the  use  of  a 
good  method! 


THE  ECONOMICS  OP  FIRE  PREVENTION. 


By  Frankms  H.  West  WORT]  I,  Secrctarif  of  the  National  Fire 
Protection  Association,  Boston,  Mass. 


The  technical  phases  of  fire  preveiitioD  and  extinguish- 
ment have  been  very  well  covered  in  Mr,  Chsusse'e  report  as 
chairman  of  yonr  committee.  I  would  like  to  emphasize  cer- 
tain points  Mr.  McCabe  has  brought  out  in  his  paper,  mainly 
the  economic  significance  of  the  fire  waste. 

Mr.  MeCabe  suggested  that  the  American  habit  has  been 
one  of  extreme  carelessness.  That  is  singularly  true.  We 
exceed  in  onr  fire  waste,  by  a  great  many  dollars  per  person, 
that  of  any  other  civilized  nation  in  the  world;  we  run  about 
ten  times  per  person  in  waste  of  created  resources  more  than 
the  European  nations.  That  is  doe,  as  Mr.  MeCabe  has  sug- 
gested, to  the  psychology  of  the  American.  We  have  been 
bom  and  bred  in  a  country  of  apparently  boundless  resources, 
and  that  has  been  especially  so  in  the  matter  of  wood  for 
bail  ding  purposes,  and  it  has  seemed  more  logical  to  us 
to  build  and  bum  and  build  again,  than  to  aim  at  that 
permanency  and  beauty  of  construction  Mr.  McCabe  has  sug- 
gested. 

As  to  the  economic  waste,  his  suggestion  that  law  is  futile 
that  goes  too  far  in  advance  of  public  sentiment  and  educa- 
tion, is  true.  What  we  must  do  is  to  emphasize  at  every  op- 
portunity the  cost  of  this  continual  drain  upon  the  American 
people  of  about  $250,000,000  a  year  in  created  resources. 

The  constant  and  enduring  indifference  to  this  loss  is  based 
upon  one  or  two  fundamental  erroneous  ideas  that  the  Ameri- 
can people  possess.  The  average  American,  not  alone  the  rank 
and  file  of  the  people  who  do  not  think  much  about  anything, 
but  even  the  business  men  of  the  country,  believe  that  this 
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tremendouH  waste  is  paid  for  by  the  insurance  companies; 
they  are  besotted  with  th&t  idea.  I  have  seen  men  with  all 
the  marks  of  intelligence  reading  a  fire  report,  glancing  down 
to  see  that  the  property  was  insured,  and  then  dismissing  the 
matter  as  of  no  importance,  because  the  insurance  company 
would  have  to  pay  for  it. 

Then  the  further  idea,  if  they  do  not  believe  it  is  paid  for 
by  the  insurance  company,  that  it  is  paid  for  merely  by  the 
people  who  carry  insurance  policies,  also  is  a  fundamental 
error.  If  the  insurance  companies  got  their  revenue  from 
Mars  or  Jupiter,  then  we  might  dismiss  it  as  something  that 
does  not  concern  us,  but  the  insurance  companies  have  no  way 
of  replenishing  their  treasuries  except  by  coming  to  the  people, 
not  only  to  those  who  have  insurance,  but  to  any  one  who  buys 
anything  that  comes  thru  the  road  of  production,  distribution 
and  exchange.  We  fail  to  comprehend  that.  But  when  we 
analyze  the  economic  effect  of  this  loss,  we  see  we  cannot  buy 
a  hat,  or  a  shoe,  or  a  suit  of  clothes,  or  anything  that  comes 
thru  the  channel  of  production,  distribution  and  exchange, 
without  paying  this  fire  insurance  tax. 

Take  cotton,  for  example.  It  is  insured  in  the  sheds  in  the 
South,  insured  in  railway  transportation,  in  the  textile  factory 
where  it  is  worked  up  into  garments,  in  the  department  store, 
in  the  tailor  shop,  in  the  dry  good^  store,  all  the  way 
along  from  the  cotton  field  that  cotton  bears  successively  and 
cumnlativelj'  this  fire  insurance  tax.  It  is  obvious  that  when 
we  buy  a  piece  of  cotton  goods  we  pay  that  tax  concealed  in 
the  price  of  the  goods. 

The  big  merchants  and  manufacturers  know  perfectly  well 
that  the  cost  of  fire  insurance,  which  is  very  great  because  of 
.  the  great  fire  loss,  is  a  tax  upon  their  goods,  part  of  the  ex- 
pense of  their  business  as  a  going  concern,  and  that  it  ia 
shifted  upon  the  purchaser  of  their  goods;  but  the  man  who 
buys  the  goods  does  not  realize  it. 

And  that  is  true  of  all  forms  of  indirect  taxation,  and  that 
is  all  this  is,  what  the  French  aristocrats  called  "The  method 
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of  getting  the  most  feathers  with  the  least  squawking."  If 
the  people  do  not  know  they  are  paying  it,  they  will  accept 
the  tax  as  a  natural  thing.  If  the  masses  could  be  brought  to 
understand  this  tremendous  economic  burden  they  are  carry- 
ing, they  would  be  more  careful. 

Bnt  it  is  that  unconscious  anarchism  Mr.  McCabe  has  re- 
ferred to,  the  throwing  aside  of  responsibility,  and  not  under- 
standing the  tax  that  makes  them  put  ashes  in  wooden  re- 
ceptacles, and  start  fires  in  the  open  on  windy  days,  and  be 
careless  with  matches — ^we  are  the  most  careless  people  with 
matches  on  earth.  All  these  careless  uses  of  fire  go  back  to 
the  fact  that  we  do  not  understand  how  it  affects  us  individu- 
ally. If  we  could  see  how  it  made  the  struffgle  for  livelihood 
harder,  what  a  tremendons  point  it  is  in  our  struggles  for  a 
living,  we  would  see  its  importance. 

For  the  last  fifteen  years  the  fire  waste  of  the  United 
States  and  Canada  has  averaged  $250,000,0CX)  a  year.  Think 
of  that  tremendous  sum,  you  men  who  are  struggling  to  make 
municipal  improvements,  and  with  difficulty  getting  the  money 
to  do  the  necessary  things,  even  the  sanitary  things  that  should 
be  done  immediately.  What  could  you  do  with  $250,000,000  a 
year,  absolutely  wasted  in  this  countr>',  because  all  the  energy 
turned  in  to  replace  waste  must  be  drained  from  the  pro- 
ductive processes  that  create  revenues.  That  $250,000,000 
means  $3,000  an  hour,  $500  a  minute  for  every  minute  of  the 
day  and  night;  we  have  a  continual  conflagration  going  on  in 
this  country  and  Canada.  What  could  we  do  with  $250,000,000 
in  canals,  roads,  municipal  improvements!  If  we  would  lose 
$250,000,000  a  year  in  wheat,  or  com,  or  cotton,  or  out  of  the 
United  States  treasury,  then  we  would  see  what  a  tremendous 
economic  ltiu*den  the  United  States  is  carrying,  but  because  it 
is  assessed  in  this  indirect  way,  merged  with  the  cost  of  all 
the  goods  we  buy,  spread  over  the  whole  nation,  we  do  not 
realize  what  we  are  staggering  .under. 

We  are  indifferent  to  any  ordinary  fire.  A  $100,000  fire  in 
Europe  shocks  them.     Every  one  wants  to  know  how  it  oc- 
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fiurred,  tbe  conditions  that  surrounded  its  starting,  and  who 
was  responsible  for  it,  and  all  the  details.  Here  in  America, 
if  we  pick  up  the  morning  paper,  and  do  not  find  two  or  three 
$100,000  fires  recorded,  we  feel  it  was  a  dull  eveniug,  A  fire 
that  doesn't  involve  some  holocaust,  some  loss  of  life,  like  the 
Arcady  Hotel  or  the  Melvin  House  fire  here  in  Boston,  that 
hasn't  with  it  extremely  dramatic  accompaniments,  we  paas 
by  as  an  ordinary  daily  event.  That  is  also  because  of  this 
unconsciousness  of  the  burdens  we  are  carrying. 

It  is  clear,  when  we  look  at  this  matter  in  the  true  light, 
that  we  pay  for  each  other.  We  in  Boston  are  still  paying  for 
San  Francisco,  and  for  Chelsea,  and  Baltimore,  and  Salem, 
and  tomorrow  Salem  and  Baltimore  and  San  Francisco  and 
Chelsea,  rising  from  their  ashes,  may  pay  for  your  city  or  for 
ours.  We  pay  for  each  other,  and  it  is  clear,  thru  this  medium 
of  the  distribution  of  the  fire  cost  thru  the  insurance  com- 
panies, that  we  .will  continue  to  pay  for  each  other  until  we 
all  adopt  better  methods  of  building,  and  then  conserve  what 
we  have  builded  against  fire. 

It  is  obvious  that  the  supreme  burden  of  this  tax  is  not 
from  the  little  fire ;  it  is  from  the  conflagration.  That  is  the 
baffling  thing  about  this  whole  matter,  and  that  is  the 
thing  that  makes  any  approach  to  scientific  fire  underwriting 
impossible. 

I  am  not  an  underwriter,  but  I  have  observed  underwriting 
practices  very  closely  for  a  good  many  years;  and  it  is  per- 
fectly clear  to  me  that  the  basis  of  fire  insurance  and  the  basis 
of  life  insurance  are  very  different.  They  are  far  apart,  but 
they  may  be  brought  together  by  practical  engineering. 

Consider,  in  this  day  of  sanitation,  we  might  Ba.v  we  haven't 
pestilence ;  we  have  very  few  epidemics,  very  few  of  those 
sicknesses  which  used  to  decimate  whole  populaces;  life  is 
pretty  normal,  and  an.^*  life  insurance  actuary  of  any  skill  and 
experience  can  tell  about  how  many  men  in  a  certain  period 
of  a  certain  age  will  pass  awoy;  so  that  life  insurance  is  on  a 
scientific  basis.    There  is  no  reason  why  a  life  insurance  com- 
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pany  should  not  succeed,  because  it  can  figure  out  from  experi- 
ence exactly  what  the  rate  should  be  on  an  individual  of  a 
certain  age. 

Bat  fire  insurance  is  a  gamble,  and  it  must  remain  a  gamble 
so  long  as  an  entire  city  may  be  swept  out  in  a  single  night. 
No  one  knows  what  an  adequate  fire  insurance  rate  is. 

The  people  complain  that  the  rates  are  too  high.  They  are. 
Everybody  knows  it.  But  how  can  they  be  reduced  except  by 
reducing  the  cause  of  the  high  rates,  which  is  the  continual 
and  promiscuous  burning  of  created  resources,  which  must  be 
paid  for,  and  we  all  have  to  contribute  to  rebuild  Salem 
and  San  Francisco  and  Chelsea-  And  that  will  be  so  as  long 
as  we  have  Sweeping  fire  losses,  like  Salem,  $14,000,000.  The 
rates  must  be  maintained  at  a  high  figure,  because  the  in- 
surance companies  do  their  business  for  profit;  they  are  not 
philanthropists;  they  must  collect  enough  to  pay  the  losses 
and  carr>'  on  their  business  as  a  going  concern,  and  pay  in- 
terest on  the  capital  invested. 

We  should  get  the  fire  loss  approximately  on  the  life  loss 
basis ;  that  is,  if  thru  municipal  engineering  we  can  reduce  the 
fires  to  unit  fires,  if  we  can  confine  every  fire  to  the  building 
in  which  it  originates,  we  can  call  each  building  a  human 
being,  and  can  then  approximately  fix  the  rate  that  is  proper 
according  to  the  hazard.  But  until  we  can  confine  these  fires 
to  the  building  in  which  they  originate,  it  is  obvious  we  are  all 
at  sea  in  the  matter  of  rates. 

What  are  the  practical  and  direct  engineering  elements  in 
conflagrations  f  It  is  clear  that  it  is  the  unprotected  lateral 
opening  that  makes  the  conflagration  possible.  I  am  not  re- 
ferring to  wooden  cities.  Cities  that  are  built  of  wood  merely 
await  the  right  kind  of  a  fire  on  the  right  kind  of  a  night. 
But  the  hearts  of  our  cities,  where  the  conflagration  hazard  is 
great,  and  where  congested  value  is  great.  Fires  cost  more 
now  than  they  used  to,  because  of  the  congested  value  districts. 

We  build  a  so-called  fireproof  building,  and  then  leave  it 
exposed  at  the  weakest  point,  with  wooden  window  frames. 
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and  trims,  and  thin  window  glass.  Fire  goes  thru  that  building 
as  eaaily  as  thru  a  wooden  one.  That  was  demonstrated  in 
Chelsea  and  San  Francisco  and  Baltimore.  It  ignited  the  win- 
dow frames  and  window  trim,  broke  thru,  and  each  story  of 
those  bnildings  became  merely  a  horizontal  flue,  fall  of  eomr 
bustible  contents,  thru  which  the  couflagratiou  passed.  It  is 
obvious  our  brick  buildings  are  simply  flues,  full  of  com- 
bustible material,  with  drafts  in  the  way  of  lateral  openings, 
and  that  the  conflagration  hazards  in  the  downtown  distriotB 
of  all  our  cities  are  due  primarily  to  unprotected  window 
openings.  We  know  we  can  protect  our  window  openings, 
either  by  standard  shutters,  which  you  can  shut  when  a  fire 
occurs.  You  usually  can't;  they  are  rusted  open.  That  is 
another  Americanism, 

One  of  the  largest  department  store  fires  we  had  last  year 
due  to  an  exposure  was  because  the  shutters  were  all  open, 
and  the  fire  got  into  that  building  and  gutted  it.  Per  years 
that  store  had  followed  the  habit  of  closing  those  shutters 
every  Saturday  night  over  Sunday,  but  this  fool  fire  started 
on  Thursday,  and  that  is  what  destroyed  the  store. 

We  know  we  can  protect  these  openings.  To  my  mind  the 
metal  window  frame  with  wire  glass  is  a  safer  proposition 
than  the  wooden  shutter.  Not  that  it  would  stop  the  fire  as 
well,  because  heat  radiates  thru  wire  glass,  and  where  the 
value  is  very  great  I  would  recommend  an  inside  shutter  of 
wood,  with  tin  covering.  Then  you  have  a  combination  that 
will  stop  almost  any  fire.  But  if  we  would  use  metal  window 
&ame3  and  wire  glass  in  the  downtown  districts,  we  would 
practically  eliminate  the  conflagration  hazard.  I  don't  mean 
a  fire  won't  get  started  and  get  hot  enough  to  buckle  the  win- 
dow frames  and  melt  the  glass  and  get  out,  but  with  the  next 
building  similarly  protected,  at  each  wall  the  fire  tackles  it 
will  meet  this  barrier,  and  the  fire  will  be  held  long  enough 
so  that  any  reasonable  fire  department  can  confine  that  fire, 
at  least  to'the  second  building,  if  it  gets  out  of  the  first  by 
chance,  due  to  the  exceedingly  high  combustibles  inside.     If 
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we  will  merely  protect  the  window  openings  of  our  brick, 
stone  and  concrete  buildings,  we  will  eliminate  the  conflagra- 
tion hazard  from  our  downtown  congested  districts,  and  that 
is  the  crux  of  the  conflagration  matter  at  this  time,  to  my  mind. 

Other  things,  open  spaces,  wide  streets,  etc.,  are  valuable, 
but  we  cannot  give  up  too  much  of  our  cities  to  open  spaces ; 
we  must  have  a  place  to  do  business,  and  mercantile  buildings 
must  be  close  together,  and  they  must  be  protected  from  each 
other,  and  it  is  kindergarten  work  in  engineering  to  protect 
them. 

Desire  precedes  function,  the  scientist  tells  us,  and  we  must 
want  to  do  the  thing  before  we  can  work  it  out. 

Other  things  we  must  do.  We  are  perfecting  here  a  high 
pressure  service  system,  so  that  we  ean  get  plenty  of  water 
down  town.    That  is  essential. 

An  essential  thing  is  to  instal  in  all  of  the  buildings  where 
hazards  are  great,  automatic  sprinkler  systems.  They  stop  the 
fires  at  their  incipiency,  and  prevent  large  fires  from  getting 
under  way.  If  we  have  those  things  to  prevent  fires  occurring 
of  any  magnitude,  we  have  the  downtown  sections  pretty  well 
covered. 

There  is  another  thing  that  goes  back  of  this  fire  preven- 
tion and  fire  retarding  system,  and  that  is  fire  prevention  on 
the  part  of  the  fire  departments.  That  is  psychological,  too. 
The  slowness  and  dcliberateness  with  which  we  have  ap- 
proached the  proper  conception  of  our  fi/e  departments. 

The  ordinary  American  now  thinks  the  function  of  the  fire 
department  is  to  extinguish  fires,  and  has  no  other  thought. 
He  doesn't  realize  that  the  fire  department  has  a  tremendous 
force  of  conservation.  The  firemen  are  sent  in  rotation  to  in- 
spect all  the  buildings  in  their  districts  regularly,  and  are 
given  authority  to  keep  those  buildings  clean,  and  instead  of 
sitting  around  the  engine  house  waiting  for  fires,  these  men 
are  kept  going  all  the  time  inspecting  buildings.  The  result 
of  that  inspecting,  which  heretofore  has  been  done  in  a  casual 
way  only  by  the  fire  chief  or  one  of  the  other  ofBcers,  and 
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which  is  Qow  done  by  the  rank  and  file  of  the  fire  department, 
is  extremely  fine.  It  not  only  keeps  the  city  clean,  becanse  it  is 
rfjgular  and  eoutinuona — ^the  fires  in  the  business  district  of 
Montreal  have  been  reduced  fifty  per  cent,  since  the  chief 
there  inaugrurated  the  system  of  fire  inspection. 

Most  fires  are  preventable;  they  come  from  rubbish,  poor 
housekeeping,  oneanitary  conditions,  and  that  inspection  keeps 
the  city  clean,  and  it  has  the  added  value  of  instructing  the 
firemen  as  to  the  physical  condition  of  the  city.  When  a  fire- 
man goes  to  a  fire,  think  how  valoable  it  is  to  know  where  the 
alleys  open,  where  the  scuttles  are  on  the  roof,  where  the  stair- 
ways are,  where  the  inflammable  stocks  of  ^oods  are  stored, 
etc.,  so,  when  he  is  sent  into  a  building,  he  is  like  a  trained 
soldier,  he  knows  where  to  put  the  water  on  the  fire  at  its 
mlnerable  point  from  the  point  of  greatest  vantage. 

We  are  educating  our  fire  department.  And  here  we  have 
had  this  tremendous  force  which  we  have  let  go  to  waste,  that 
we  might  have  been  using  all  these  years  in  this  splendid 
service.  The  firemen  like  it.  It  gives  them  dignity,  it  gives 
them  something  to  do,  makes  them  a  lot  of  acquaintances,  they 
know  the  people  of  the  town ;  it  is  of  advantage  every  way, 
and  we  are  just  beginning  to  have  sense  enough  to  see  that 
our  fire  departments  have  this  great  latent  power,  and  it  coats 
no  more  than  to  maintain  them  in  idleness. 

That  is  something  which  every  American  city  must  come  to 
look  for  from  its  fire  department.  lu  ten  years  the  fire  pre- 
ventionists  in  the  department  will  leave  the  fire  extinguishers 
very  largely  out  of  work.  New  York,  up  to  the  time  of  its 
Fire  prevention  Bureau,  had  spent  $12,000  a  year  for  inspec- 
tion, and  eight  million  dollars  a  year  for  fire  extinguishment. 
As  it  increases  its  appropriation  for  fire  prevention,  it  may 
very  well  lop  off  its  expenditures  for  fire  extinguishment,  be- 
cause it  won't  eventually  have  these  big  lires  to  fight. 

We  must  come  to  individual  responsibility.  We  can  do 
much  in  the  way  of  education;  I  don't  think  we  can  do  much 
in  the  way  of  preaching.    I  don't  think  the  American  tempera- 
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ment  responds  to  preaching.  Over  here  in  Copley  Square  is 
the  Trinity  Church.  It  U8ed  to  have  a  celebrated  preacher,  in 
the  last  century,  Dr.  Phillips  Brooks,  a  man  of  national  repu- 
tation, a  very  scholarly  man,  and  he  used  to  go  off  to  India 
and  there  study  the  Orieatal  philosophies,  and  when  he  came 
back  to  hia  pulpit  here,  his  orthodox  parishioners  used  to  see 
these  heterodox  ideas  creeping;  into  his  sermons.  He  came 
back  from  one  of  bis  trips  abroad  one  day,  and  a  party  of  his 
parishioners  met  him  at  the  dock  here,  and  stood  1>y  while  he 
was  being  greeted  in  regular  American  style — ^you  know  how 
they  greet  you,  and  pull  things  apart,  and  spill  your  tooth 
powder  all  over  your  dress  suit.  Well,  they  stood  around 
while  his  baggage  was  being  inspected,  and  one  of  his  parish- 
ioners said,  "Well,  Bishop  Brooks,  I  suppose  you  have  brought 
home  a  lot  of  new  religions  you  have  had  to  pay  duty  on!" 
The  Bishop  looked  sober  for  a  moment,  and  then  answered, 
"No,  I  would  never  make  that  mistake.  I  would  never  bring 
home  to  the  American  people  any  religions  with  duties  at- 
tached." I  don't  think  we  need  to  be  preached  to;  I  think 
the  Bishop  felt  it  didn't  do  much  good  to  people  who  had  that 
point  of  view. 

I  don't  think  w^  respond  especially  to  the  economic  propa- 
ganda, although  that  affects  the  more  thoughtful. 

I  believe  the  mass  of  the  people  must  be  restrained  as  they 
restrain  them  in  Europe.  We  most  fix  individual  responsi- 
bility, and  change  our  attitude  of  mind  toward  tiie  man  who 
has  a  fire.  In  Europe  he  is  regarded  as  a  public  offender, 
an  offender  against  the  common  good,  who  has  done  an  un- 
neighborly  thing;  and  we  in  America  sympathize  with  the  man 
who  has  the  fire,  although  he  picks  our  pockets  thru  the  insur- 
ance company. 

In  Prance,  if  you  have  a  fire,  and  it  goes  outside  of  your 
premises  and  damages  your  neighbor's  property,  you  must  pay 
your  neighbor's  loss.  That  is  very  beneficial  and  educational, 
and  if  we  had  it,  we  wouldn't  have  so  many  careless  fires. 

In  Germany  the  first  person  who  calls  after  you  have  had  a 
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lire  to  offer  you  condoleDCe  is  the  policeman,  and  lie  locks  you 
up,  and  you  must  prove  that  you  are  not  responsible,  or  you 
Tiave  to  pay  the  loss  yourself,  and  pay  the  city  for  the  use  of 
the  fire  department.  What  would  we  Americans  think  if  we 
got.a  bill  from  the  fire  departmentt  "We  would  think  the  end 
of  the  world  had  come.    We  must  fix  individual  responsibility. 

As  Mr.  McCabe  suggested,  we  cannot  go  too  far  ahead  of 
the  common  consciousness,  because  laws  too  far  ahead  of  the 
people  won't  be  enforced,  and  if  we  have  officials  that  will  try 
to  enforce  tbem,  we  will  lose  those  good  officials.  That  is  the 
result  of  honest  officials  trying  to  put  a  law  in  operation  ahead 
of  the  common  consciousness.  We  all  sink  or  swim  together, 
and  the  American  idea  regarding  the  law  is  not  as  respectful 
as  it  might  be.  We  are  anarchistic  in  our  outlook ;  we  regard 
law  cynically.  If  we  can  beat  it  by  any  subterfuge  technically, 
we  do  so.  Even  the  small  boy  has  little  respect  for  it.  Over 
here  on  Washington  street,  in  front  of  Slegel's  old  store,  a 
woman  left  her  baby  carriage  on  the  walk  with  the  baby  in 
it;  there  must  have  been  something  very  interesting  in  the 
store,  for  as  a  rule  they  don't  do  that.  The  crowd  going  by 
jarred  the  baby  carriage,  and  pretty  soon  it  began  to  roll 
toward  the  curb,  but  before  the  front  wlieels  got  to  the  curb 
and  spilled  the  baby  out,  a  policeman  seized  the  carriage,  and 
started  to  look  about  for  the  mother.  He  couldn't  find  any- 
body who  owned  the  baby,  however,  so  he  started  to  wheel 
it  to  the  station,  and  as  he  passed  the  corner  of  Milk  street, 
a  little  youngster  standing  on  the  corner  there  looked  up  and 
said,  "What's  the  kid  done!"  It  is  that  cynical  attitude  to- 
wards the  law  that  most  of  us  have.  We  hire  our  distin- 
guished lawyers  to  heat  the  law  and  keep  us  out  of  jail. 

We  must  come  to  respect  the  law,  and  to  realize  that  it 
protects  our  lives,  our  property  and  our  homes,  and  realize 
that  we  have  an  individual  responsibility  toward  the  collective 
life.  That  feeling  that  we  may  call  the  social  conscience  is 
growing  in  America,  and  such  meetings  as  this,  to  work  out 
these  problems  for  the  common  good,  are  an  evidence  of  it. 
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Yoar  Society  is  a  manifestation  of  this  social  consciousness,  as 
is  the  work  against  tuberculosis,  the  work  looking  toward 
accident  prevention  in  factories,  city  planning.  Every  detail 
of  the  things  we  do  together  for  the  common  good  manifests 
this  collective  will,  this  social  consciousness,  and  more  and 
more  as  we  come  to  that,  more  and  more  we  must  make  the 
individual  see  that  he  owes  a  debt,  that  the  municipality  or 
the  government  cannot  do  all  for  him,  and  get  nothing  from 
him  in  return.  He  must  see  that  if  the  collective  life  owes  a 
duty  to  the  individual,  so  the  individual  owes  a  duty  to  the 
collective  life,  and  if  he  refuses  voluntarily  to  assume  it,  it 
must  be  placed  on  him  legally. 

And  so  in  the  matter  of  this  fire  waste ;  we  must  change 
our  attitude  of  mind  toward  the  man  who  has  a  fire,  and  re- 
gard him  as  a  public  offender,  unless  he  can  prove  that  in  uo 
wise  was  he  responsible  for  that  fire.  And  as  more  an^  more 
this  social  consciousness  expresses  itself,  more  and  more  we 
realize  that  life  is  so  complex  today,  so  interrelated,  that  no 
man  can  separate  himself  from  the  mass  and  go  exactly  as  he 
pleases,  carelessly  and  without  thought  of  the  common  good. 
As  we  realize  our  collective  interests  and  collective  responsi- 
bilities and  work  it  out  in  all  departments  of  life,  as  you 
gentlemen  are  doing  in  these  mnnicipal  problems,  I  believe 
we  will  begin  an  era  of  sanity,  beautiful  life  and  prosperity 
finer  than  any  that  the  world  has  even  yet  dared  to  dream  of. 
I  thank  you  for  this  opportunity  of  meeting  you  this  morning. 


REPORT  OF  COMMITTEE  ON  PARK  DEVELOPMENT 
AND  MAINTENANCE. 


Gkorge  a.  pARKKa,  Chairman,  ^upennten'hnl  nf  Parks, 
'  Hartford,  Conn. 


It  would  not  have  been  ditficult  to  tabulate  the  cities  that 
have  parks  with  their  acreage,  expenditures  and  similar  state- 
ments, and  to  have  submitted  that  as  a  report  of  your  com- 
mittee on  parks,  and  before  some  associations  I  would  have 
done  so,  but  the  American  Society  of  Municipal  Improvements 
has  for  its  membership  the  field  workers,  the  men  who  plan 
and  do  the  big  things  in  cities'  improvements,  and  without 
consulting  my  colleagues  on  the  committee,  I  am  using  the  few 
moments  assigned  to  me  in  trying  to  place  before  you  what  I 
believe  are  of  fundamental  interest  in  park  and  recreation 
work  for  municipalities. 

I  want  you  to  see  in  them  something  more  than  beautiful 
pictures  created  by  landscape  architects  or  the  gardener's 
skill,  for  as  important  and  desirable  as  is  the  beauty  they 
create,  there  are  other  things  equally  as  important  and  vital. 

Cities  exist  not  for  the  display  of  beautiful  buildings  and 
grounds,  the  best  paved  streets,  a  perfected  water  and  sewer 
system  or  efficient  police  and  fire  department.  Their  primary 
purpose  is  to  make  strong  and  noble  men  and  women,  and  I 
think  you  will  admit  that  with  all  the  physical  improvements, 
there  has  been  a  failure  to  do  so  from  boys  and  girls  bom 
and  bred  in  cities  from  an  ancestry  bom  and  bred  in  cities. 

The  reason  is  not  far  to  seek,  for  living  conditions  in 
cities  have  entirely  changed  during  the  last  two  generations, 
and  it  was  necessary  to  remodel  and  rebuild  the  cities  to  meet 
those  changes,  and  people  are  at  a  disadvantage  when  re- 
building is  going  on.  The  changed  conditions  that  I  refer  to  are 
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that  formerly  the  family  produced  largely  what  they  needed 
ID  their  own  homes ;  now  they  produce  things  in  large  groups 
in  factories,  or  to  state  it  in  another  way,  formerly  every  one 
worked  for  himself)  now  every  one  works  for  somebody  else. 
None  produce  their  own  food,  clothes  or  housing.  This  has 
given  a  power  and  importance  to  business  and  money  they 
never  had  before. 

At  present  work  and  food  conditions  are  bad.  There  are 
too  many  pigeon-hole  tenements  for  homes.  Streets  are  too 
often  used  as  playgrounds  for  children  and  meeting  places 
for  young  folks,  where  they  become  precocious,  early-ripea, 
worm-eaten  by  evil,  weakened  by  excesses  and  lack  of  oppor- 
tunity for  growth  and  development.  All  this  is  being  righted. 
A  century  ago  education  was  believed  to  be  the  panacea.  We 
now  kiA)w  it  is  not  the  cure-all.  Occupation  and  education 
must  work  shoulder  to  shoulder  with  recreation  to  produce 
the  desired  result,  and  even  these  must  be  supplemented  by 
other  forces. 

The  three-legged  stool  upon  which  physical  comfort  rests 
is  food,  clothes  and  shelter.  The  three  forces  which  produce 
them  are  work,  study  and  play.  The  flower  is  social  life;  the 
frnit  is  wealth,  health,  wisdom,  religion  and  happiness.  The 
machinery  to  produce  them  is  business,  which  is  private,  and 
municipal  activities,  which  are  public, 

I  know  of  no  careful  thought-out  treatise  which  in  a  scien- 
tific and  ^etematic  way  tells  how  to  build  cities  or  how  to 
live  in  them  when  built.  True,  there  are  most  excellent  booka 
upon  special  subjects  like  water,  sewerage,  police,  fire,  educa- 
tion, administration  and  other  subjects,  but  the  assembling  of 
this  material  together  like  the  assembling  of  the  parte  of  an 
.  automobile  so  they  will  balance  each  otiier,  work  together  and 
make  a  machine  that  will  run,  has  not  yet  been  done,  for  no 
city  has  yet  made  full  grown  men  out  of  most  of  its  boys. 

I  have  often  watched  children  at  free  play.  Each  child  or 
group  of  children  does  what  appeals  to  them  at  the  moment, 
and  they  do  many  things  mighty  well,  yet  they  have  little 
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knowledge  and  less  care  as  to  the  results  upon  their  bodies, 
thoughts  and  emotiona.  A  few  may  turn  out  well,  but  most 
will  find  themselves  in  a  very  moderate,  circumscribed  and 
restricte<^  life.  There  will  be  all  too  many  ne'er-do-wells.  A 
well  trained  physical  director  changes  all  this.  Allow  him  a 
fair  opportunity,  and  he  will  give  to  nearly  every  child  a  well 
developed  body  filled  witb  energy  and  vitality,  a  mind  alert 
and  strong,  and  a  heart  with  true  and  pure  emotions  and  not 
with  that  flabby,  sick  sentimentality  that  fills  up  the  void  of 
BO  many  lives. 

This  illustrates  city  methods  of  the  past,  doing  what  seems 
best  at  the  moment,  imitating  what  is  attractive  in  other  cities. 
But  the  city  needs  the  physical  director  the  same  as  the  child 
does.  The  evil  of  the  child's  free  play  is  the  looseness  of  his 
action  and  the  idleness  that  his  sataaic  majesty  takes  advant- 
age of.  The  evil  of  the  city  is  the  looseness  of  its  methods 
and  thoughtlessness,  and  the  politician  takes  advantage  of 
that.  Of  course,  each  city  department  does  its  work  well. 
The  heads  of  them  strive  most  earnestly  for  success  and  much 
scientific,  extensive  and  practical  research  and  knowledge  pre- 
vails. The  weakness  consists  of  the  want  of  balance  and  co- 
ordination between  them.  Team  work  under  a  general  man- 
ager between  the  fifty  or  more  divisions  of  city  work  is  un- 
known, and  it  must  come  before  success  can  be  obtained. 

Another  factor  of  weakness  is  that  each  city  considers  itself 
as  being  a  nnit  and  to  stand  alone,  while  in  fact  the  municipal 
unit  should  consist  of  all  of  the  five  hundred  cities  in  the 
world  of  over  one  hundred  thousand  population,  and  that  each 
city  is  but  a  ganglion  of  that  whole.  Surely,  all  the  cities  of 
one  nation  are  as  small  a  part  of  the  whole  as  can  stand  alone. 

It  is  difficult  for  the  people  of  any  city  to  realize  they  are 
only  a  part  of  a  greater  whole  and  not  the  whole  thing  them- 
selves, yet  is  it  not  a  fact,  that  under  our  modem  industrial 
life,  no  city  could  exist  unless  supported  or  supplemented  by 
others.  Other  cities  are  not  rivals  to  be  overreached,  but  co- 
workers to  be  loyal  to. 
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The  inter-dependence  of  cities  upon  each  other  and  their 
mntoal  relations  to  each  other  and  to  the  nation  is  a  lesson 
yet  to  be  learned.  The  only  reliable  sources  of  knowledge 
that  I  know  of  affecting  life,  are  the  statistics  gathered  by  the 
United  States  government,  by  a  few  of  the  state  governments, 
and  in  a  lesser  way  by  the  Bureaus  of  Municipal  Research. 

Here  is  a  great  collection  of  material  out  of  which  can  be 
constructed  a  great  powerful  machine,  entirely  capable  of 
making  a  well  balanced,  healthy  and  beautifal  city,  one  which 
can  be  as  nearly  sin-proof,  idle-proof  and  poverty-proof  as 
humanity  is  capable  of  becoming.  Everything  is  at  hand  that 
is  necessary  to  turn  out  happiness  and  plenty  for  any  city  that 
will  use  it.  The  gifts  of  the  Creator  have  always  been  won- 
derfully great  and  good,  but  never  have  they  been-  greater 
than  what  He  now  holds  in  His  hand  for  people  who  live  in 
cities,  if  they  will  only  lift  up  their  hands  and  hearts  to  re- 
ceive them. 

I  have  watched  the  movements  of  people  in  the  crowded 
thorofares  of  many  cities  and  tried  to  understand  their  activi- 
ties, and  study  their  streets  and  buildings,  and  how  the  dif- 
ferent departments  were  doing  their  work,  only  to  find  it  a 
confusion  most  confounding. 

It  seemed  impossible  to  know  anything  at  all  clearly,  and 
any  insight  I  mieht  think  I  had  obtained  was  opposed  by  an- 
other that  followed  it.  It  was  not  until  I  had  learned  that  by 
closing  our  eyes  we  could  see  with  the  mind's  eye  what  all  the 
people  of  a  city  or  of  many  cities  were  doing  at  the  same  time, 
that  in  the  still  watches  of  the  night  we  could  hear  the  sounds 
of  a  nation,  that  I  learned  the  lesson  that  one  must  think  in  a 
large  unit  if  one  is  to  know  the  cities  of  a  country. 

After  many  trials  the  municipal  unit  that  seems  most  useful 
is  the  city  of  one  hundred  thousand  population.  Using  this  as 
my  yard  stick,  as  the  scales  to  weigh  what  took  place  in 
cities,  I  found  the  task  of  getting  an  insight  into  city  condi- 
tions not  a  difBcult  one,  being  limited  by  my  capacity  to 
understand. 
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The  index  system  of  statistics  makes  available  and  work- 
able the  great  mass  of  statistics  which  have  been  accumulated, 
and  it  is  with  ease  that  one  city  is  compared  with  another  by 
'simply  changing  the  decimal  point.  The  study  of  city  condi- 
tions no  longer  is  burdensome.  It  is  great  help  to.  be  able  to 
work  on  the  right  side  of  the  decimal  point. 

Here  are  some  of  the  things  each  city  should  know  about 
all  others: 

1.  Their    area,    subdivision,    topography    and    surrounding 
country, 

2.  Their  population,  number,  age  and  Bex. 

3.  Their  earning  capacity  and  how  used. 

4.  Their  accumulated  wealth  and  how  owned. 

5.  Their  horizontal  layers  of  social  life,  number  and  kind. 

6.  Their  medular  rays  and  their  vertical  movements. 

7.  Their  food,  quantity,  quality  and  where  obtained. 

8.  Their  housing  conditions,  provisions  for  sleep  and  rest. 

9.  Their  clothes,  material,  cost  and  how  obtained. 

10.  Work  and  wage  conditions. 

11.  Their  provisions  made  for  the  reception  and  care  of  chil- 
dren that  are  bom. 

12.  Preserving  of  records  and  lessons  of  those  who  die. 

13.  Leisure  hours,  how  used,  public,  private  and  exploited. 

14.  What  each  department  is  doing,  cost  and  results. 

15.  Ratios  giving  comparisons  with  other  cities,  the  state  and 
nation,  and  acres  of  fertile  ground. 

16.  Taxation  and  valuation,  and  many  other  things.  ~ 

Any  one  of  these  subjects  could  be  discussed  for  hours.  I 
mention  them  now  to  show  that  I  feel  that  pjirks  and  recrea> 
tion  are  not  all  there  is  to  a  city,  fearing  you  might  think  I 
believed  so  from  what  I  shall  state  in  concluding  this  paper. 

There  will  gome  time  be  an  anatomist,  physiologist  and 
psychologist  for  a  city  as  there  are  now  for  individuals.  From 
their  teachings  will  come  the  city  architect,  the  city  builder 
and  the  constructive  social  worker,  and  tying  these  together 
will  be  the  school  and  the  church,  then  the  parks  and  recrea- 
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tion  will  come  into  their  own,  and  perhaps  may  be  something 
like  the  vision  I  now  see  for  them. 

Uping  an  imaginary  city  of  one  hundred  thousand  popula- 
tion as  my  yard  stick  or  standard,  it  will  occupy  ten  thousand 
acres,  eight  hundred  and  fifty  of  which  would  be  used  for 
parka  and  playgrounds,  subdivided  as  follows : 

Three  hundred  and  lifty  acres  in  a  large  scenic  country 
park  with  trees  and  meadows  predominating,  its  main  features 
being  drives  and  walks. 

One  hundred  acres  in  a  scenic  park  largely  used  for  golf, 
large  picnics  and  their  accea-sories. 

Two  hundred  acres  in  a  well  developed  area  from  fifteen 
to  thirty  acres  each. 

One  hundred  acres  in  small  parks  five  to  ten  acres  each. 

One  hundred  acres  in  small  squares  and  playgrounds  of 
less  than  three  acres  each. 

This  would  give  about  sixty  of  these  parks  and  play- 
grounds which  would  supply  all  of  the  public  area  needed  for 
such  purposes. 

There  should  be  a  limited  development  of  these  grounds 
of  that  character  that  is  known  as  t  erinanent,  for  not  only 
are  the  needs  of  the  people  constantly  changing,  but  people 
grow  tired  of  the  same  thing  in  the  same  place  day  after 
day,  the  monotony  destroying  or  at  least  lessening  their  use- 
fulness. Nothing  should  be  done  in  parks  this  year  that  can 
just  as  well  be  done  next  year  or  ten  or  twenty  years  after- 
wards. Of  course,  their  locations,  grading  and  the  planting 
of  long-life  permanent  trees  should  be  done  at  once,  the  sooner 
the  better.  I  know  this  is  heresy,  but  there  is  in  it  a  truth 
that  makes  for  success. 

The  life  of  most  buildings  should  not  be  planned  for  over 
twenty  or  thirty  years. 

Small  tree  planting  from  twenty  or  thirty  years. 

Shrub  planting  from  eight  to  ten  years. 

Perennial  planting  from  two  to  four  years. 

Flower  beds,  one  year. 
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liawDs  from  five  to  ten  years. 

Park  furniture  from  one  to  five  years. 

Play  apparatus  from  one  to  three  years. 

Admitting  this  limitation  of  serviee,  then  the  planning  of 
improvementB  are  much  simplified.  The  nearar  the  parks  and 
squares  are  located  to  the  center  of  the  city,  they  may  be- 
come more  decorative  in  their  nature  and  more  artificial  in 
their  conditions,  and  the  time  will  come  when  the  Boro  of 
Manhattan  in  New  York  City  will  be  considered  the  moat 
favorable  opportunity  for  parks  and  recreation  without  addi- 
tional park  land,  and  may  be  self-supporting,  for  it  is  the  most 
congested  district  in  the  country. 

The  smaller  parks  should  be  bound  by  public  streets  and 
enclosed  with  a  fence,  set  not  on  the  property  line  but  ten  to 
one  hundred  feet  inside,  so  as  to  allow  an  exterior  and  interior 
treatment,  for  parks  should  have  an  exterior  and  interior  the 
same  as  houses  and  for  the  same  reasons.  The  exterior  treat- 
ment should  be  such  as  will  please  and  influenoe  those  who 
pass  in  the  streets,  the  same  as  the  exterior  of  houses  does,  and 
should  be  as  correct  iu  design  and  material  as  are  the  facades 
of  buildings. 

The  interior  of  parks  should  be  developed  in  accordance 
to  tbe  use  they  are  put  to,  the  same  as  rooms  in  buildings,  and 
their  decorations  and  furnishings  should  be  as  carefully 
thought  out.  When  this  is  done  it  is  easy  to  see  that  parks 
will  be  very  different  from  what  they  are  now. 

When  the  development  of  park  influences  for  cities  comes 
fully  into  its  own,  it  will  consider  the  improvement  of  grounds 
around  private  houses,  manufacturing  plants  aud  all  open 
areas,  and  be  prepared  to  supply  private  parties  who  live  in 
the  city,  all  the  loam,  compost  and  sod  they  may  need,  for 
every  bushel  of  compost  or  foot  of  sod  u^ed  on  a  private  place 
adds  to  tbe  scenic  effect  of  the  city  as  a  whole,  and  increases 
the  value  of  all  property,  as  well  as  the  pleasure  of  the  people. 
The  Park  Department  is  the  only  opportunity'  people  will  have 
of  obtaining  such  things  in  abundance  at  a  reasonable  cost 
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The  equipment  should  be  abundant,  sanitary  and  orderly, 
and  there  should  always  be  plenty  of  scats,  drinking  water, 
tables,  shelter  and  lights  with  such  other  park  furniture  and 
apparatus  as  the  different  parks  may  require. 

While  park  furniture  and  play  apparatus  should  always 
be  substantial  and  serviceable,  yet  niiieh  of  it  need  not  be 
permanently  located,  but  left  as  movable  as  the  furniture  in 
a  house;  much  of  it  so  light  that  a  child  can  easily  change  its 
position.  No  one  would  think  of  fastening  furniture  to  the 
floor  or  building  it  into  the  wall.  Park  furniture  should  be 
equally  as  movable.  No  one  wants  to  see  every  article  of 
furniture  in  his  house  exactly  in  the  same  place  day  after 
day,  so  people  get  tired  of  having  a  park  fountain  always  at 
the  same  spot  in  parks. 

Play  apparatus  should  also  be  available  for  use  on  private 
places  and  in  the  homes,  the  same  as  books  are  loaned  from 
the  Public  Library,  for  people  do  not  care  to  use  the  same 
apparatus  over  and  over  again,  any  more  than  they  want  to 
read  the  same  book  over  and  over  again. 

The  amount  of  time  people  will  spend  in  public  parks  and 
playgrounds  if  conditions  are  desirable  and  attractive,  I  esti- 
mate tft  he  one-fifth  of  their  leisure  time,  and  that  the  average 
leisure  time  is  five  hours  per  day  per  person.  That  would  give 
to  our  typical  city  five  hundred  thousand  leisure  hours  per 
day  and  one  hundred  thousand  hours  in  the  parks  and  play- 
grounds, and  they  should  be  prepared  to  care  for  that  number, 
not  ail  at  once,  for  people  go  to  parks  for  different  purposes 
and  at  different  hours,  varying  from  the  beginning  of  light  in 
the  morning  until  midnight. 

Of  course,  the  large  country  parks  have  the  fewest  per 
acre,  while  the  attractive  small  parks  near  the  center  will  bave 
the  most.  As  many  as  one  thousand  persons  per  acre  can  be 
cared  for  on  the  surfaco  of  the  grounds,  if  provisions  are  made 
for  them.  At  present  only  about  5  per  cent,  of  that  service  is 
being  rendered,  hut  when  New  York  comes  to  realize  its  park 
and  playground  possibilities,  it  may  care  for  forty  thousand 
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per  acre,  which  can  easily  be  done  if  provisions  are  made 
for  them. 

No  preconceived  idea  of  what  people  oiig'ht  to  do  will  aolve 
the  park  aervice  problem.    The  queertion  is,  What  will  they  do  t 

Recreation,  is,  first,  the  spontaneous  response  to  the  call  for 
action  by  the  muscles  of  the  body  for  growth  that  they  may 
not  atrophy;  then,  it  Js  the  call  for  action  for  those  muacles 
not  used  in  our  work  or  study,  also  for  the  resting  and  restora- 
tion of  muscles  overworked,  and  the  maintenance  of  the 
worked-out  muscles  that  have  been  exhausted  from  sickness  or 
old  age. 

In  group  work,  recreation  means  the  enabling  of  groups  to 
act  together  as  one  unit  leadership  and  the  development  of 
social  relations,  the  co-ordination  of  units,  and  the  meeting 
and  social  relations  between  the  sexes  under  wholesome  condi- 
tions. It  also  means  the  restful  and  peaceful  social  relations 
between  those  who,  from  age  or  weakness,  are  not  fitted  for 
such  exertion,  as  well  as  the  active  relationship  between  those 
of  vigor  and  energy. 

The  call  for  service  upon  our  parks  varies  much  with  age, 
and  observation  leads  me  to  divide  this  service  for  those 
who  are: 

1.  Under  one  year  old.    Both  sexes  together. 

2.  One  to  four  years  old.    Both  sexes  together. 

3.  Four  to  eight  years  old.    Both  sexes  together. 

4.  Eight  to  twelve  years  old.    Boys  and  girls  separate. 

5.  Twelve  to  fifteen  years  old.    Boys  and  girls  separate. 

6.  Fifteen  to  twenty  yeare  old.    In  activities  separate  but  in 
social  life  together. 

7.  Twenty  to  twenty-eight  years  old.     In  activities  separate 
but  in  social  life  together. 

8.  Twenty-eight  to  fifty  years  old.    Both  sexes  together. 

9.  Fifty  to  seventy-five  years  old.    Socially,  together. 
10.     Over  seventy-five  alone  or  together. 

Each  of  these  ages  has  different  requirements,  none  of  them 
difficult  to  provide  when  understood. 
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However  mucli  we  may  deny  it,  yet  there  are  cl&sseB  of 
society,  for  classes  are  made  by  the  forces  of  nature  and  not 
by  written  documents. 

I  have  claasified  them  as  follows : 

First,  as  to  their  earning  power.  Those  who  have  less  than 
they  need,  tixoBe  who  have  more  than  they  need,  and  those 
whose  earning  balances  with  their  needs. 

Second,  as  to  education.  Those  controlled  hy  instinct; 
those  who  are  partly  nnder  control  from  their  training,  and 
those  who  have  all  their  faculties  thoroughly  active  and  under 
control. 

Third,  as  to  emotion.  Those  who  are  dull  and  brutal; 
active  and  humane ;  and  those  who  are  sensitive  and  responsive. 

Fourth,  as  to  race.  Those  who  have  pure  blood  with  un- 
changing ancestry ;  mixed  blood  with  varying  ancestry ;  cosmo- 
politan, not  controlled  by  ancestry. 

There  may  be  all  kinds  of  mixtures  of  these  classes,  but  all 
should  be  considered,  if  we  are  to  provide  the  greatest  happi- 
ness and  pleasure  in  parks. 

If  I  am  right  as  to  my  conception  of  what  park  and  play- 
ground service  means,  then  it  should  be  as  much  in  touch 
with  every  home  of  the  city  as  are  the  streets;  should  enter 
each  house  as  does  the  water  and  become  a  part  of  each  life 
as  does  education. 

Up  to  the  present  time,  most  mixed  recreation  has  been 
exploited  for  gain.  Commercial  recreation  will  always  exist. 
Ita  special  field  is  to  furnish  entertainment,  while  public  rec- 
reation is  to  furnish  opportunities  for  people  who  entertain 
themselves,  a  very  diflCerent  proposition.  I  do  not  believe  it 
will  ever  be  the  duty  of  the  city  to  entertain  its  citizens,  but  I 
believe  it  is  the  city's  duty  to  provide  opportunity  to  do  so 
for  themselves.  -  To  provide  entertainment  is  to  groom  the 
people  instead  of  exercise.  To  provide  opportunity  is  to  have 
exercise  take  the  place  of  groominfr,  a  very  different  matter. 

A  large  part  of  all  recreation  most  be  private,  while  the 
very  poor.may  depend  entirely  upon  public  opportunities,  and 
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the  very  rich  may  eare  for  themselves,  yet  the  great  mass  of 
people  will  use  much  of  their  leisure  time  in  rest  and  recrea- 
tion outside  of  that  which  is  commercial  or  public. 

Much  of  the  private  recreation,  on  account  of  want  of 
room,  takes  place  under  unwholesome  and  undesirable  environ- 
ments, and  it  is  tf  part  of  public  work  to  see  to  it  that  where 
needed,  private  recreation  is  provided  with  space  or  room, 
even  though  carried  on  and  paid  for  privately. 

In  this  connection  it  may  be  well  to  say  that  the  more 
people  out  of  work  the  greater  the  number  of  leisure  hours, 
and  the  less  the  people  earn  the  greater  the  need  of  public 
recreation. 

To  each  park  department  there  should  be  attached  a 
bureau  of  information  and  publicity,  so  that  those  who  are 
interested  shall  have  at  all  times  at  their  command  not  only 
all  their  city  is  doing  directly,  but  also  a  detailed  knowledge 
of  all  matters  connected  with  the  parks  and  recreation  in  all 
cities. 

If  t  have  shown  even  in  my  small  way  that  parks  and  play- 
grounds are  something  more  than  open  areas  for  gardners  to 
putter  in,  or  for  little  children  to  play  in,  I  shall  be  satisfied, 
for  I  ask  you  to  remember  that  whenever  as  good  an  equip- 
ment is  provided  to  the  park  department  to  fight  the  evils  of 
the  city  as  is  provided  for  the  fire  department  to  fight  the 
fires,  it  will  control  the  evils  of  a  city  as  surely  as  the  fire 
department  does  the  fire,  and,  furthermore,  when  the  pro- 
visions for  the  park  department  are  as  complete  for  its  pur- 
pose as  the  water  department  is  for  its  purpose,  then  the  park 
will  be  as  surely  self-supporting,  and  whenever  the  knowledge 
and  skill  in  its  management  equals  that  of  the  school  depart- 
ment, it  will  double  the  efficiency  of  the  work  of  the  school 
and  church  and  make  city  boys  and  twirls  more  than  equal  to 
them  that  have  the  advantages  of  country  life;  make  them 
stronger  and  better  than  the  world  has  yet  known,  for  in  the 
past  the  progress  of  the  world  has  depended  upon  people  from 
the  country.  In  the  future  it  will  depend  upon  those  from 
the  city. 
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DISCUSSION.  '     . 

Mr,  Pabkeh  :  In  other  departments  of  city  work  yoo  have 
your  work  organized,  but  in  the  park  department  we  have 
hardly  bepun  the  work.  There  were  no  municipal  parks  in 
this  country  prior  to  1853,  although  we  have  had  gardens  from 
the  time  of  Adam  and  Eve.  In  1853  we  made  our  first  park, 
a  Bcenic  park.  Then  in  1875  came  plans  for  park  systems. 
In  1893  the  boulevard  parkway  and  reservation  syBtem  were 
brought  forth  by  Charles  Eliot,  In  1898  began  the  playground 
system;  in  1901  or  1902  began  the  social  settlement  idea, 
which  has  been  carried  so  far  forward  in  Chicago,  and  in 
1905  and  1906  began  the  city  planning.  Another  step  just 
about  to  be  taken  in  the  park  work  is  the  recreation  part  of 
the  park. 

The  park  work  at  present  is  in  the  same  stage  of  develop- 
ment as  was  the  old  town  pump  as  compared  with  the  present 
water  systems.  That  was  the  old  idea  of  Palestine,  that  every- 
body should  come  to  the  well.  When  the  park  work  comes 
into  its  own,  it  will  be  as  intimately  connected  with  the  house- 
hold as  the  streets  are,  and  will  enter  every  home  as  much  as 
the  water  does,  and  when  it  is  well  understood  it  will  double 
the  value  of  educational  and  church  work.  When  we  have  as 
good  equipment  for  fighting  the  evils  of  the  city  as  the  fire 
department  has  for  fighting  fires,  we  will  take  care  of  those 
evils  as  well  as  the  fire  department  does  the  fires,  and  when 
it  is  completed  we  mil  make  a  sin-proof  and  an  idle-proof 
city.  The  parks  can  do  that,  and  no  other  department  of  the 
city  can.    I  thank  you. 


SMALL  PARKS  FOR  SOUTHERN  CITIES. 

By  C.  D.  Pollock,  Consulting  Engineer,  New  Yorl-  City. 


A  great  deal  has  been  said  and  written  concerning  the 
sanitation  and  health  of  cities  and  towns,  but  usually  this  has 
been  from  the  standpoint  of  cleanliness  alone.  Sewers  have 
been  constructed  to  earrj'  away  the  wastes  from  households, 
manufacturing  plants,  etc.  Then  the  rivers  have  been  im- 
proved by  means  of  the  purification  or  semi-purification  of  the 
sewage  before  it  is  deposited  in  these  streams;  streets  have 
been  paved  and  then  cleaned  at  frequent  intervals ;  water  sup- 
plies have  been  constructed  and  the  watersheds  patrolled,  to 
prevent  pollution;  better  methods  have  been  devised  for  col- 
lecting and  disposing  of  garbage,  and  other  refuse ;  and  so  on 
down  the  line  of  municipal  activities,  but  it  is  only  in  recent 
years  that  cities  have  been  realizing  that  their  activities  should 
not  cease  here. 

It  is  now  considered  necessary  that  cities  should  see  that 
their  citizens  get  light  and  air,  and  proper  places  for  rec- 


Building  codes  have  been  adopted,  providing  for  the  oon- 
struetion  of  tenements  along  correct  lines,  but  this  is  not  all,  it 
is  necessary  in  addition  that  parks  and  play-grounds  be  pro- 
vided. 

Each  year  city  officials  realize  more  and  more  the  necessity 
for  parks.  "Where  formerly  they  were  considered  show  spots, 
and  ornamental  luxuries,  they  have  now  proved  themselves 
to  be  absolute  necessities,  especially  in  the  larger  and  more 
congested  cities. 

It  is  the  purpose  of  the  writer  in  this  short  paper  to  sug- 
gest how  many  of  our  cities  and  towns,  and  more  especially 
some  of  the  smaller  cities  in  the  South  and  Southwest  por- 
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tions  of  our  country,  can  construct  parks  at  small  expense  and 
add  to  the  beauty,  comfort  and  health  of  these  cities. 

Most  Southern  cities  have  one,  and  often  several,  large 
plazas,  or  squares.  It  is  expensive  to  pave  these  great  ex- 
panses with  good  pavements,  and  consequently  they  are  usually 
hot,  dusty,  wastes  in  the  Summer  season  and  mud  holes  that 
are  nearly  impassable  in  the  rainy  Winter  weather.  These 
spots  are  wholly  unnecessary  for  the  purpose  of  accommodat- 
ing the  traffic.  They  are  in  general  barren  of  trees  or  abrubs, 
and  the  hot  Summer's  sun  beats  down  mercilessly  upon  the 
unfortunate  -pedestrians  who  are  obliged  to  cross  them  during 
the  hot  portion  of  the  day. 

These  barren  wastes  may  be  made  into  attractive  spots, 
with  shade  trees,  and  shrubs  planted  judiciously  to  offer  pro- 
tection from  the  hot  sun,  for  the  passersby,  and  a  reasonable 
width  roadway  with  a  good  pavement  can  be  constructed 
around  such  park  or  parks  at  a  moderate  cost,  whereas  the 
cost  to  pave  the  whole  square  with  a  good  pavement  would 
have  been  prohibitive.  Care  should  be  taken  in  the  selection 
of  the  trees  in  order  that  those  trees  giving  a  maximum 
amount  of  shade  may  be  obtained,  and  these  should  be  trimmed 
so  as  to  permit  of  the  free  passage  of  air  imdemeath.  Hardy- 
grass,  such  as  the  Bermuda  grass,  can  be  made  to  grow  with 
a  moderate  amount  of  watering,  and  this  will  add  to  the 
beauty  of  the  little  park  and  it  will  also  be  much  cooler  than 
too  much  cement  walk  or  other  pavement. 

In  cases  where  cities  have  attempted  to  pave  these  squares, 
the  cost  haa  been  heavy,  and  the  results  not  very  satisfactoiT'. 
Block  pavements  tend  to  buckle,  and  bituminous  pavements 
do  not  get  sufficient  traffic  in  these  great  areas  to  keep  the 
surface  properly  compressed  for  them  to  prove  durable. 

In  many  oasefi  these  same  cities  have  laid  out  very  wide 
residence  streets.  Here  again  there  is  afforded  an  ideal  chance 
to  add  a  parking.  By  constructing  a  narrow  roadway  of  from 
twenty  to  twenty-five  feet,  a  good  pavement  is  made  possible 
as  far  as  cost  is  concerned,  and  a  wide  grass  plot  may  be 
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placed  between  the  curb  and  the  walk,  where  shade  trees  and 
email  shrubbery  Bhoold  be  planted.  This  will  add  very  materi- 
ally to  the  lookg  and  comfort  of  the  street. 

Of  cour§6  theae  streets  may  be  treated  in  another  manner, 
that  of  constructing  two  narrow  roadways  and  placing  the 
parking  in  the  middle,  but  this  locates  the  park  where  it  will 
not  be  OB  useful  in  affording  shade  for  the  pedestrians,  and 
unless  the  property  owners  have  a  strong  organization  to  care 
for  the  parking,  or  the  city's  park  department  takes  charge 
of  it,  this  method  is  less  satisfactory,  for  some  will  look  after 
the  portion  in  front  of  their  premises  and  others  will  not  do 
so.  When  the  parking  is  on  the  sides,  the  occupants  of  the 
houses  are  more  likely  to  care  for  its  condition  as  it  really 
forms  part  of  their  own  lawns.  This  applies  especially  to 
rented  property.  Where  the  parking  is  in  the  middle  of  the 
street  it  is  very  hard  to  interest  renters  or  simply  tenants  in 
its  upkeep. 

Still  another  case  is  that  where  streets  intersect  at  an  acute 
angle.  Here  there  is  an  opportunity  for  a  small  park  of  a 
triangular  shape.  At  these  points  the  plots  are  often  too 
narrow  for  a  building  to  be  erected  on  them  and  are  thrown 
into  the  roadway  or  the  sidewalk.  By  using  care  in  arranging 
the  trees  and  shrubs,  these  can  he  so  placed  that  an  un- 
obstructed view  can  be  had,  so  that  traffic  may  proceed  with- 
out danger  from  collisions,  and  yet  pedestrians  will  be  af- 
forded another  resting  and  breathing  space  and  protection 
from  the  sun. 

These  all  add  greatly  to  the  beauty  and  attractiveness  of 
communities,  as  well  as  to  their  health  and  their  comfort. 
These  parks  and  parkings  are  moreover  cheaper  than  paving 
unnecessary  widths  of  roadways. 

DISCUSSION. 

Mr,  Foi.wei.1.:  1>o  you  find  that  in  the  southern  cities  it  is 
more  difficult  to  maintain  a  goo<l  ^rnss  pint  thiiii  in  the  north- 
em  cities,  especially  on  the  enst  ciiast,  bi-cau.se  nf  the  sandy 
soils  t 
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Mr.  Pollock:  Yes,  it  is  difficult  to  maintain  gi'tiss  there. 
The  farther  west  you  go,  the  more  you  get  into  the  clay,  and 
the  better  the  grasB.  This  Bermuda  grass  is  very  hardy.  It 
will  bum  out  and  be  apparently  dead  and  the  first  shower  that 
comes,  or  a  good  sprinkling,  ivill  revive  it  so  that  in  a  day's 
time  it  is  green  again.  . 

Mr.  Hodgdon  :  The  author  seems  to  recommend  building 
the  sidewalk  near  the  property  line,  and  having  a  parkway 
between  the  sidewalk  and  the  curb.  I  see  no  objection  to  put- 
ting the  sidewalk  up  against  the  curb,  and  having  a  -mde  park- 
way between  the  walk  and  the  property  line.  You  can  then 
put  the  shade  trees  near  the  property  line,  and  you  don't  have 
the  trouble  of  having  your  sidewalks  torn  up  by  the  roots  o( 
the  trees.  Also,  where  you  find  ground  that  is  rough  and  hilly, 
where  the  slope  across  the  street  is  considerable,  you  can  park 
that  on  a  slope  from  the  sidewalk  to  the  property  line,  and 
save  the  expense  of  cutting  down,  which  you  must  otherwise 
do,  and  you  can  save  putting  in  unsightly  retaining  walls 
along  the  property  lines.  I  think  it  is  a  more  pleasing  effect, 
and  costs  less  money  to  do  it. 

Mr.  Pollock:  As  to  the  location  of  the  walk,  that  is  a 
matter  that  could  best  be  left  to  the  property  owners.  In  a 
northern  city  there  is  an  advantage  in  having  the  walk  next  to 
the  curb  in  connection  with  shoveling  snow ;  it  makes  it  easier 
to  get  the  snow  into  the  street.  In  the  southern  cities,  of 
course  that  doesn't  figure.  In  the  southern  cities  also  yon 
often  find  very  wide  streets,  80  and  100  feet  in  width,  where  a 
roadway  of  24  feet  is  abundant  for  the  trafiic,  and  thye  you 
can  get  considerable  parkway  so  that  you  can  plant  trees  with- 
out much  danger  of  the  roots  raising  the  sidewalk. 

Mr.  CoHaON :  Is  the  parking  of  those  streets  done  by  the 
municipality,  or  is  it  done  by  the  property  owner? 

Mb.  Pollock  :  It  depends  on  the  city  to  a  large  extent.  lu 
one  case,  in  cutting  out  the  roadway,  we  got  enough  material 
to  do  the  filling  on  the  sides,  and  the  property  owners  then 
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took  enough  pride  in  it  to  see  that  grass  wss  put  on  there.  We 
leveled  it  off,  and  it  gave  the  contractor  a  short  haul. 

Mr.  Corson  :  I  understood  you  to  say  that  the  underlying 
strata  of  clay  held  the  moisture  for  the  plants  as  well  as  the 
grass. 

Mr.  Pollock  :  Yes,  That  is  in  a  city  where  you  have  clay. 
Of  course,  in  Florida  and  along  the  Gulf  that  might  not  be 
true, 

Mr.  Sands  :  This  matter  of  parking  roadways  is  vital  with 
us,  and  I  have  taken  the  ground  that  the  sidewalk  should  be 
close  to  the  property  line  where  topographic  conditions  will 
permit.  By  having  the  sidewalk  back  from  the  curb,  the 
pedestrians  avoid  the  dust  and  dirt  and  fumes  from  the  auto- 
mobiles. 


REPORT  OF  SPECIAL  COMMITTEE  ON  SIDEWALKS. 
Andrew  Lendkrink,  Ckairman,  Citij  Engineer,  Knlamazoo,  Mich. 


Your  Special  Committee  on  Sidewalks  begs  to  submit  the 
following  report  for  your  consideration  and  discussion : 

It  is  basi'd  upon  the  suggestions  given  in  the  paper  by 
A.  Prescott  Polwell,  at  the  Wilmington  Convention,  on  "Con- 
trol of  Sidewalk  Construction  and  Maintenance." 

Your  committee  in  this  report  has  not  endeavored  to  ehange 
your  specifications  for  sidewalk  construction,  as  found  in  the 
Nineteenth  Annua!  Proceedings  of  this  Society,  and  the  Fourth 
Annual  Proceedings  of  the  Association  for  Standardizing  Pav- 
ing Sjpecificatinns,  but  to  confine  its  report  to  the  subject  of 
regulations. 

'The  question  of  control  of  construction  and  maintenance 
must  be  regulated  by  the  city  charter  and  tbrongh  some  form 
of  an  ordinance.  All  of  us  realize  that  a  poor  ordinance  is 
worse  than  none  at  all,  and  that  great  care  should  be  taken 
in  drafting  one,  so  that  it  covers  all  the  necessary  points,  and 
still  does  not  impose  a  lot  of  petty  detail  and  annoyance  upon 
the  city  officials.  Mr,  Folwell,  in  his  paper,  classifies  the  meth- 
ods employed  by  the  several  cities  under  four  heads:  Fifst, 
those  in  which  the  city  does  the  entire  work;  second,  those  in 
which  the  matter  is  left  entirely  to  the  property  owner,  either 
with  or  without  inspection;  third,  those  in  which  the  con- 
tractor is  placed  under  bond ;  fourth,  those  in  which  the  prop- 
erty owner  is  required  to  construct  sidewalks  when  ordered, 
make  his  own  contract  for  the  construction,  which  construction 
the  City  Engineer  or  a  similar  official  is  supposed  to  carefully 
oversee,  and  is  to  a  certain  extent  responsible  for. 

He  calls  attention  to  the  fact  that  in  a  large  number  of 
cities  there  is  little  if  any  regulation  in  the  matter  of  sidewalk 
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constnietion,  and  suggests  that  the  eity  should  control  the  con- 
struction of  walks  under  the  same  kind  -of  re^ilations  and 
processes  as  it  does  street  paving. 

The  chairman  mailed  letters  to  a  number  of  city  engineers 
in  different  parts  of  the  country,  requesting  them  to  please 
forward  copies  of  their  sidewalk  ordinances,  and  to  state 
whether  the  walks  in  their  eity  were  built  by  the  city  or 
private  contract ;  under  whose  supervision ;  whether  they  were 
huilt  in  front  of  single  lots  or  whole  blocks  between  intersect- 
ing streets.  Also  to  send  any  suggestions  that  they  might  have 
regarding  the  regulations  of  constmction. 

Nearly  all  the  replies  stated  that  walks  were  built  both  by 
the  city  and  by  private  contract  under  the  supervision  of  the 
City  Engineer.  Indianapolis,  Ind.,  and  Davenport,  Iowa,  re- 
plied that  walks  were  built  the  whole  block  at  one  time  includ- 
ing the  walka  at  the  intersections.  Madison,  Wis.,  replied  that 
although  they  were  ordered  in  by  the  block,  the  order  was  ef- 
fective only  against  those  ovmers  who  had  not  constructed 
walks.  Others  replied  that  the  city  Ulled  in  the  gaps,  or  as  the 
council  ordered,  and  a  number  replied  in  front  of  single  lota. 

A  number  of  the  cities  sent  copies  of  their  ordinances, 
forma  of  contract,  permits,  inspection  blanks  and  rules  govern- 
ing constraetion.  Denver,  Colo.,  and  Cleveland,  Ohio,  divide 
the  city  into  sections  and  award  separate  contracts  for  each 
section. 

At  Grand  Rapids,  Mich.,  the  city  council  has  the  power  to 
order  the  improvement  of  any  unimproved  street,  at  which 
time  the  sidewalks  are  built  along  with  the  other  street  work, 
and  the  cost  of  the  whole  is  assessed  as  one  improvement. 

At  Kalamazoo,  Mich.,  there  is  an  ordinance  in  force  that 
requires  the  owners  of  any  new  subdivision  or  plat  that  they 
wish  accepted  by  the  city,  to  first  submit  profiles  showing  the 
proposed  grades  for  the  streets  to  the  City  Engineer,  for  ap- 
proval, after  which  the  streets  must  be  graded  according  to 
the  approved  profile,  the  sidewalks  built  on  all  the  streets 
under  the  city  specifications  and  the  roadway  surfaced  with  a 
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saitsble  road  material.    The  ordinance  also  governs  the  widths 
of  streets. 

In  all  the  cities  that  mailed  copies  of  their  ordinances  to 
the  committee,  the  City  Council  or  Board  of  Public  Works  have 
the  power  to  order  sidewalks  constructed  where  they  may 
deem  them  necessary.  The  regulations  and  control  of  con- 
struction are  under  the  Board  of  Public  Works,  oF  the  engi- 
neering department  of  the  city. 

Mr.  Folwell's  suggestion  could  be  followed  for  the  manner 
of  construction  of  walks  in  new  sections  of  the  city  or  parts 
where  very  few  walks  have  been  built.  By  the  addition  of  a 
clause  which  would  require  that  when  new  sidewalks  are  con- 
structed they  shall  be  built  the  full  distance  of  the  block  be- 
tween intersecting  streets,  except  in  cases  where  there  are 
gaps  of  shorter  spaces  between  existing  walks. 

The  regulations  for  sidewalk  constnietion  must  not  only 
cover  the  construction  of  new  walks  but  renewals  and  repairs 
as  well.  The  material  received  by  the  committee  has  been  com- 
piled into  one  set  of  rules  and  regulations  aa  a  tentative  form 
BO  that  the  sections  that  best  fit  the  requirements  of  a  city 
may  be  chosen. 

These  rules  do  not  provide  for  the  employment  of  a  regular 
inspector  for  each  piece  of  construction.  But  the  committee 
would  recommend  that  such  an  official  or  officials  be  employed 
whenever  the  amount  of  constmction  will  warrant.  The  rule* 
require  that  every  person,  firm  or  corporation  doing  work  of 
this  nature  furnish  the  city  a  bond  of  a  stated  sum  which  acta 
aa  a  guarantee  that  said  builder  will  constmct  the  walk  in 
accordance  with  the  city  specifications  without  necessitating 
a  paid  inspector  upon  small  pieces  of  work.' 
SIDEWALK- 

EUI,E<!  ASD  RbQUI^TIONS. 

Preliminary — The  following  Rules  and  Regulations  have 
been  prepared  for  the  information  and  guidance  of  all  sidewalk 
boilders  and  others  doing  work  of  thia  nature  under  the  super- 
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vision  of  the  Board  of  Public  Works,  These  rules  and  regula- 
tions cover  the  various  provisions  in  the  city  charter  governing 
the  construction  and  maintenance  of  sidewalks  and  the  ordi- 
nances passed  by  the  city  council. 

Bond  and  JAcense — (1)  Every  person,  persons,  firm,  corpora- 
tion or  association  desiring  to  engage  in  the  construction,  re- 
pairing or'i-ebuilding  of  sidewalks  on  any  public  street,  avenue, 

lane  or  alley  in  the  city  of ,  shall,  each 

year,  before  receiving  any  permit  to  do  such  work,  apply  in 
writing  for  a  sidewalk  builder's  license  and  execute  a  bond  in 
the  penal  snm  of  two  thousand  dollars  ($2,000.00),  signed  by 
two  or  more  sureties,  unless  the  builder  is  the  actual  owner  of 
the  lot  or  lots  adjoining  said  sidewalks,  in  which  case  the 
amount  of  the  bond  shall  be  five  hundred  dollars  ($500.00), 
said  bonds  to  be  approved  and  filed  with  a  copy  of  the  license 
with  the  Board  of  Public  Works. 

Purpose  of  Bond — (2)  The  bonds  shall  be  conditioned  to  pro- 
tect the  city  harmless  from  all  loss  and  damage  arising  from 
the  failure  or  neglect  of  sueh  person,  persons,  firm,  corporation 
or  association  to  fully  comply  with  the  ordinances  of  the 
city  relative  to  safet.v,  and  for  all  damages  or  loss  sustained 
by  the  city  primarily  or  ineidently  by  reason  of  such 
work  or  materials  used  in  the  same  not  being  properly  and 
carefully  guarded  and  protected  during  the  full  progress  of 
the  construction,  laying  or  rebuilding  of  such  walk;  and  that 
the  builder  will  keep  the  walk  in  good  and  perfect  repair  for 
the  period  of  two  (2)  years  after  its  completion.  The  City 
Engineer's  deeision  that  the  walk  needs  repairs  shall  be  final. 

Permit — (3)  Before  commencing  the  construction  of  any 
sidewalk  on  any  of  the  public  streets,  avenues,  lanes  or  alleys, 
all  contractors  or  builders  shall  obtain  a  permit  from  the  City 
Engineer  for  which  he  sliall  pay  the  sum  of  two  cents  per 
lineal  foot  of  sidewalk;  said  permit  shall  be  in  writing,  and 
shall  state  the  name  of  the  owner  of  the  property,  the  street 
upon  which,  and  the  lot,  lots  or  parcels  of  ground  in  front  of 
which  the  walk  is  to  be  built.     The  permit  shall  include  the 
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right  to  use  ten  (10)  feet  of  the  width  of  the  street,  but  no 
permit  shall  extend  more  than  fifteen  (15)  days  from  the  time 
the  grading  for  such  sidewalk  shall  have  been  completed. 

Grade.  Etc. — (4)  No  walk  shall  be  constructed,  laid  or  re- 
built, without  the  party  or  parties  doing  the  work  having  first 
obtained  from  the  City  Engineer  the  proper  grade,  width  and 
alignment  for  such  walk.  Said  grade,  width  and  alignment 
shall  be  furnished  only  to  property  owners  wishing  to  do  the 
work,  and  holders  of  sidewalk  builder's  license,  on  receipt  of 
a  written  application  giving  the  necessary  information. 

Stakes — (5)  Stakes  will  be  set  by  the  Engineer  to  define  the 
line  of  one  edge  of  the  walk,  and  the  ^ade  marks  at  said  line. 
The  transverse  slope  of  the  walk  will  be  three-eighths  inch 
(%)  per  foot,  unless  other  directions  are  given  by  the  Engi- 
neer. The  marks  given  by  the  Engineer  shall  be  carefully  ex- 
amined the  full  length  of  the  line  staked,  and  if  there  is  any 
question  as  to  a  clear  understanding  of  the  line  or  grade  as 
there  given,  an  explanation  shall  be  secured  before  commenc- 
ing work.  The  person  or  firm  to  whom  the  permit  is  issued 
will  be  held  responsible  for  any  deviation  from  the  lines  and 
grades  given. 

Obstruction  of  G^ter» — (6)  The  contractor  or  builder  shall 
not  obstruct  the  glitter  of  any  street  contiguous  to  his  work, 
nor  prevent  in  any  manner  the  flow  of  water  in  same,  bat  shall 
use  all  proper  and  necessary  means  to  permit  the  free  passage 
of  surface  water  along  the  gutter.  Rubbish  and  material  must 
positively  be  removed  within  twenty-four  (24)  working  hours 
after  the  completion  of  work,  and  in  cases  where  more  than 
one  (1)  week's  time  is  required  to  complete  the  work,  rubbish 
must  be  cleaned  up  as  the  work  proceeds. 

Driveways,  Permit  For — (7)  Any  person,  persons,  firm  or 
corporation  desiring  to  construct  a  private  driveway  from  the 
gutter  to  street  line,  shall  secure  a  permit  from  the  City  Engi- 
neer to  execute  such  work,  which  shall  be  in  accordance  with 
the  plans  adopted  by  the  Board  of  Public  Works,  and  the 
speoiflcations  hereinafter  given.  Bonds  shall  be  furnished  as 
herein  provided  for  sidewalk  construction. 
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Areaways.  Permit  For — (8)  No  person,  persons,  firm  or  cor- 
poration shall  excavate,  eonatnict  or  build  any  areaway  or 
basement  under  any  sidewalk,  in  any  street,  avenue,  lane  or 
alley  without  first  securing  a  permit  from  the  City  Engineer. 
Said  person  or  persons  shall,  at  the  time  of  making  application 
for  such  permit,  famish  the  City  Engineer  with  plana  and 
specifications  for  such  walls,  walks,  etc.,  which  shall  be  ap- 
proved by  the  Board  of  Public  Works  before  the  permit  is 
issued. 

Plans — (a)  The  plans  shall  sho^  sectional  elevations  and 
such  other  data  as  is  required  to  properly  investigate  the 
design. 

Such  areaway  or  basement  shall  not  extend  into  or  under 
any  street,  avwiue,  lane  or  alley,  farther  than  to  the  inside  of 
the  curb  line  of  such  street,  avenue,  lane  or  alley. 

Bonds  shall  be  furnished  as  herein  provided  for  sidewalk 
construction. 

Reservation  to  City  of  Eight  to  Use  Spare — (b)  In  granting 
permission  to  excavate,  construct  or  build  such  areaway  or 
basement,  the  city  does  not  relinquish  any  right  it  has  or  may 
have  to  use  that  portion  included  in  such  area  or  basement,  for 
any  purpose  for  which  it  might  have  used  the  same  if  such 
permission  had  not  been  granted. 

Foundations  for  Areaways — (c)  Walks  built  over  areaways 
or  basements  shall  be  supported  on  a  masonry  or  steel  sub- 
stmeture  cif  sufficient  strength  to  support,  together  with  the 
dead  load,  a  uniformly  distributed  live  load  of  three  hundred 
(300)  pounds  per  square  foot. 

Wells  shall  be  built  of  stone,  brick  or  concrete  to  retain 
the  roadway  of  the  street  or  the  side,  end  or  party  walls  of 
such  building.  Said  walls  to  be  not  less  than  two  (2)  feet 
thick  or  the  equivalent  in  reinforced  concrete  or  buttresses. 

Manhole  Castings,  Elr. — (d)  Openings  in  the  roof  of  any  area- 
way  or  basement  for  the  admission  of  coal,  light  or  freight,  or 
for  manholes,  or  any  other  purpose,  shall  be  covered  with  glass 
set  in  iron  frames  or  with  iron  covers  having  a  rough  surface 
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BO  constructed  as  to  prevent  the  same  from  becoming  slippery   , 
and  dangerous  to  public  travel.    Tbe  frame  shall  be  rabbeted 
into  or  made  flush  with  the  sidewalk,  so  that  tbe  cover  does 
not  project  above  the  surface  of  the  walk. 

When  any  such  cover  is  placed  in  any  sidewalk,  it  shall  be 
placed  as  near  as  practicable  to  the  outside  line  of  the  curb, 
and  must  be  closed  at  all  times  except  when  necessary  for  the 
usual  and  proper  use  thereof.  When  met«l  doors  are  used  as 
covers  for  openings  they  shall  open  crosswise  of  the  walk  so 
as  to  act  as  a  protection  or  guard  to  public  travel.  Vault  light 
frames  shall  in  general  be  placed  adjacent  to  the  building  line. 

Entrances,  Cellarways  and  Openings. — (8)  No  entrances,  cel- 
larways,  or  openings  for  the  purpose  of  access  or  for  the  ad- 
mission of  light  shall  be  constructed  and  no  steps  or  other 
projections  shall  be  made  on  the  walk  between  the  building 
and  the  outer  line  of  the  walk  without  the  permission  of  tbe 
common  council.        ^ 

Retainifig  Walla — (10)  No  permits  shall  be  issued  where  re- 
taining walls  are  to  be  constructed  back  of  sidewalks  until 
plans  for  such  walls  have  been  submitted  to  tbe  Board  of 
Public  Works  for  approval. 

In  general  these  walls  shall  be  of  ample  strength  to  retain 
the  earth,  and  the  top  of  such  walls  shall  be  parallel  with  the 
sidewalk  grade  and  shall  be  built  with  the  face  of  the  wall  on 
the  street  line. 

Trees — (11)  Trees  shall  not  be  injured,  cut  down  or  other- 
wise disturbed,  except  by  order  of  the  Engineer.  Small  roots 
within  the  foundation  shall  be  cut  away,  and  large  roots 
covered  with  earthenware  half  pipes.  Walks  shall  be  fitted  to 
trees  as  directed. 

Water  Ways — (12)  No  depression  or  ditches  or  channels 
shall  be  permitted  in  any  walks  for  the  purpose  of  conveying 
water  from  down  spouts  on  adjacent  property  across  said 
walks.  All  water  ways  which  may  be  needed  shall  consist 
either  of  cast  iron  pipe  laid  through  and  under  .said  walk 
through  curb,  or  of  rectangular  construction  with  an  accept- 
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able  corrugated  iron  or  grated  cover,  which  shall  lie  flush  and 
smooth  with  the  adjacent  walk.  No  down  spouts  from  build- 
ings shall  be  permitted  to  discharge  on  to  or  across  said  walks, 
and  in  any  case  where  walks  are  constructed  where  such  con- 
ditions exist,  a  provision  shall  be  made  when  constructing  said 
walk  to  carry  the  water  from  said  down  spouts  or  from  any 
drain  pipes  or  tile  from  adjacent  lots  underneath  said  walk  in 
the  manner  hereinbefore  provided.  Any  water  way,  drain,  or 
down  spout  which  in  the  opinion  of  the  Board  of  Public  Works 
is  discharging  water  across  or  upon  a  sidewalk  which  may 
become  a  hazard  or  a  menace  to  the  traveling  public  shall  be 
condemned  by  the  Board  of  Public  Works,  and  proper  pro- 
vision immediately  made  .to  carry  said  discharged  water  below 
the  surface  of  the  walk  as  hereinbefore  provided. 

Debris  on  Walk — (13)  Where  the  elevation  or  topography 
of  any  lot  or  parcel  of  land  abutting  upon  a  sidewalk  is  such 
in  relation  to  the  sidewalk  that  earth,  stone,  sand  or  gravel 
slide,  fall,  or  are  carried  upon  such  sidewalk  by  force  of  grav- 
ity or  by  action  of  water,  the  owner  or  person  in  charge  or 
control  of  such  lot  or  parcel  of  land  shall  within  twenty-four 
(24)  hours  after  the  depositing  of  such  matter  upon  the  side- 
walk remove  the  same  or  cause  to  be  removed.  If  by  reason 
of  the  elevation  or  topography  of  such  lot  or  parcel  of  land  a 
recurrence  of  such  obstruction  or  nuisance  upon  the  sidewalk 
is  probable  or  reasonably  to  be  anticipated  the  owner  or  person 
in  charge  or  control  of  sueh  lot  or  parcel  of  land  shall  con- 
struct upon  his  land  suitable  retaining  wall  or  other  device 
as  will  effectually  prevent  such  recurrence. 

Materials,  Specifications — (14)  For  materials  and  specifica- 
tions for  construction,  see  pages  286-291  of  the  Nineteenth  An- 
nual Proceedings  of  this  Society,  and  on  pages  146-119  of  the 
Fourth  Annual  Proceedings  of  the  Association  for  Standardiz- 
ing Paving  Specifications. 

Walks  Ordered  BuiH—ilo)  That  the  Board  of  Public  Works 
may  by  resolution  passed,  at  any  meeting  of  the  Board  require 
the  building  of  any  new  sidewalk  upon  the  petition  of  five  (5) 
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or  more  taxpayers  residing  in  the  ward  in  which  said  sidewalk 
is  proposed  to  be  laid,  in  which  resolution  shall  be  specified 
the  kind,  the  width,  and  the  length  of  the  sidewalk  to  he  built 
and  also  desig^nate  the  time  in  which  the  same  shall  he  built, 
which  shall  not  he  later  than  thirty  (30)  days  after  the  pas- 
sage of  such  resolution.  Immediately  upon  the  passage  of  the 
resolntion  by  the  Board  of  Public  Works  ordering  sidewalk  to 
be  built,  it  shall  be  made  the  duty  of  the  City  Clerk  to  cause 
the  publication  of  such  resolution,  also  the  publi{i_ation  of  a 
notice  stating  the  name  of  streets  upon  which  sidewalks  are 
to  be  constructed,  which  resolution  and  notice  shall  be  pub- 
lished in  the  oEBcial  city  paper  as  provided  by  law. 

It  shall  be  the  duty  of  the  owners  of  any  property  abutting 
upon  a  sidewalk  ordered  to  be  built,  to  build  said  sidewalk  in 
accordance  with  the  publication  therefor.  If  said  sidewalk  is 
not  constructed  within  thirty  (30)  day's,  unless  a  longer  time  is 
granted  by  the  Board  of  Public  Works,  then  it  shall  be  and  is 
hereby  made  the  duty  of  the  Board  to  proceed  to  build  said 
sidewalk.  A  detailed  estimate  therefor  shall  be  made  under 
oath  of  the  City  Engineer  and  submitted  to  the  Board. 

Sealed  proposals  for  the  construction  of  said  sidewalks 
shall  be  iavited  by  an  advertisement  published  by  the  City 
Clerk,  in  the  official  city  paper,  at  least  three  (3)  consecutive 
days,  and  the  Board  of  Public  Works  nhall  let  the  work  by  con- 
tract to  the  lowest  responsible  bidder,  if  said  bid  does  not 
exceed  the  estimate. 

Right  to  Condemn  Defective  Walk~{lG)  The  Board  of  Public 
Works  may  at  any  time  by  resolution  condemn  any  portion  of 
any  sidewalk,  whenever  in  its  judgment,  it  shall  be  deemed 
necessary  and  provide  for  the  construction  of  a  new  sidewalk 
in  accordance  with  the  provisiona  of  this  ordinance. 

All  public  sidewalks,  or  repairs  to  same  built  under  the 
order  of  the  Board  of  Public  Works,  except  intersections  of 
streets,  sidewalks  in  front  of  public  property  and  in  the  public 
parks  of  the  city,  shall  be  assessed  against  the  private  prop- 
erty abutting  on  said  sidewalk,  as  provided  by  law. 
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Damages  Because  of  Injury  Received  From  Defective  Walk — 
(17)  In  event  that  the  city  shftH  be  compelled  to  pay  any 
judgment  for  damages  because  of  any  personal  injuries  re- 
eeived  on  any  defective  sidewalk  within  the  limits  of  the  city, 
the  city  may  recover  the  amount  eo  paid  from  the  owner,  or 
owners,  of  said  lot  or  premises  adjacent  to  such  defective  side- 
walk; provided,  however,  that  such  owner,  or  owners,  are 
notified  of  the  commencement  of  the  proceedings  in  which 
such  judgment  shall  be  secured  against  the  city  and  given  an 
opportunity  to  defend  the  same ;  and  provided,  also,  that  such 
owner,  or  owners,  of  such  lot  or  premises  shall  have  been  noti- 
fied of  such  defects  before  such  injuries  shall  have  been  re- 
ceived, and  in  case  such  owner  or  owners  cannot  be  found 
within  the  city,  service  of  such  notice  upon  the  occupant  of 
such  lot,  or  premises,  shall  be  sufficient  notice  to  such  owner 
or  owners.  And  in  all  cases  brought  against  the  city  to  re- 
cover damages  on  account  of  injuries  sustained  in  consequence 
of  defects  in  any  of  the  sidewalks  of  said  city,  the  city  may, 
upon  application  to  the  court  in  which  such  suit  is  brought, 
and  after  notice  thereof  to  the  owner  or  occupant  of  the  lot, 
or  premises,  adjacent  to  the  sidewalks  where  such  injury  is 
alleged  to  have  occurred,  be  permitted,  in  the  discretion  of 
the  court,  to  implead  such  owner  of  such  lot  or  premises,  as  a 
party  defendant  in  said  cause,  and  in  case  a  judgment  shall 
be  rendered  as  against  the  city,  a  further  judgment  may,  upon 
motion,  be  entered  as  against  such  owner  of  said  lot,  or  prem- 
ises, 80  made  a  party  defendant  for  the  full  amount  of  the 
damages  and  costs  for  which  the  plaintiff  recovered  judgment, 
and  the  city  shall  be  entitled  to  execution  therefor. 

Removal  of  Snow  and  Rubbish — (18)  No  owner  or  occupant 
of  any  lot  or  building  within  the  corporate  limits  of  the  city, 
shall  permit  or  suffer  to  remain  upon  the  sidewalk  adjacent 
to  said  lot  or  building,  or  in  any  alley  adjacent  thereto,  any 
snow,  ice,  or  rubbish  of  any  kind. 

Failure  to  Remove  Rubbish — (19)  In  case  any  person  shall 
neglect  or  refuse  to  remove  any  obstruction,  encroachment, 
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merchandise,  snow,  ice,  or  rubbish  from  the  walk  in  front  of 
the  lot  or  lota  owned  by  him,  or  from  the  alley  or  alleys 
adjacent  thereto,  after  having  been  notified  so  to  do  by  the 
direction  of  the  Chief  of  Police,  or  other  authorized  officer,  the 
city  may,  if  it  shall  deem  it  for  the  public  interest,  cause  the 
same  to  be  removed  at  once,  and  the  expense  of  such  remcval 
may  be  recovered  against  the  person  so  neglecting  or  refusing 
to  remove  the  same,  in  an  action  of  assumpsit,  in  the  name  of 
the  city,  with  costs  of  suit,  in  addition  to  any  fine  to  which 
such  person  may  be  liable  hereunder. 

Removal  of  BarrKOde — (20)  No  person  shall  remove  any 
barricade  erected  in  front  of  or  about  any  new  or  defective 
sidewalk,  or  in  any  way  interfere  with,  change  or  destroy  such 
barricade,  until  such  sidewalk  is  built,  repaired  or  rebuilt, 
under  penalty,  as  stated  under  section  twenty-one  (21). 

Penalty — (21)  Any  violation  of  the  provision  of  the  ordi- 
nances under  which  these  rules  and  regulations  are  formu* 
lated,  shall  subject  the  person  or  persons  violating  the  same  to 
punishment  by  a  fine  of  not  less  than  five  dollars  ($5,00)  nor 
more  than  one  hundred  dollars  ($100.00),  and  costs  of  prosecu- 
tion, or  by  imprisonment  for  a  period  of  not  less  than  five  (5) 
days,  nor  more  than  ninety  (90)  days,  the  Board  of  Public 
Work  is  authorized  to  revoke  the  license  of  any  contMotor 
having  a  sidewalk  builder's  license. 

DISCUSSION. 

Mr.  Folwell:  I  was  glad  to  have  it  again  brought  to  our 
attention  by  the  Mayor  that  Boston  is  doing,  and  I  believe  for 
years  has  done,  what  I  put  forward  as  a  suggestion  in  the 
paper  referred  to  last  year,  namely,  that  the  City  of  Boston 
constructs  the  sidewalks  itself.  It  doesn't  order  the  property 
owner  to  construct  the  sidewalks,  and  doesn't  send  an  in- 
spector around  to  see  that  they  are  constructed  right,  but  the 
city  itself  constructs  the  sidewalk  a-s  natiirally  as  it  would  a 
roadway.  I  do  not  see  why  that  is  not  the  proper  method,  why . 
the  sidewalk  is  not  as  muph  a  pieee  of  public  property  as  the 


244  AMEKICAN  HUCIKTY  OF   MUNICIPAL  IMPilOVEMBNTS 

roadway,  and  why  it  shouid  not  be  built  and  maintained  under 
the  same  conditions. 

The  Sechetary:  Since  the  adoption  of  its  charter  in  1891, 
Indianapolis  has  considered  its  sidewalks  in  the  same  category 
as  the  pavements  and  the  city  has  constructed  them  all  in  the 
same  way,  and  assessed  the  benefit  on  the  property  in  the  same 
way  they  would  a  street  pavement.  And  since  the  adoption  of 
the  general  charter  for  cities  in  Indiana,  which  is  based  on  the 
Indianapolis  charter  and  was  passed  some  ten  or  twelve 
years  ago,  that  has  been  true  of  all  the  cities  of  the  state  of 
Indiana. 

The  Pbesidext:  Grand  Bapida  does  the  same  in  its  new 
construction,  but  on  old  work  we  tfihe  a  bond  from  sidewalk 
contractors.  I  don'f  know  whether  it  would  be  possible  for 
th«  city  to  do  all  the  repair  work  or  not.  We  have  a  marshal 
who  notifies  the  people  to  construct  their  walks  under  council's 
direction,  and  if  not  built  within  twenty  days,  the  city  builds 
them  and  charges  the  cost  to  the  property  owner. 

Mr.  Norton  :  There  were  two  small  matters  I  want  to  mea- 
tion.  One  was  in  connection  with  the  use  of  the  iron  covers 
or  doors  in  the  walk.  I  believe  we  should  require  a  flush 
binge.  I  notice  in  some  cities,  including  our  own,  they  use  a 
hinge  which  projects  above  the  surface  of  the  walk,  and  this 
hinge  is  entirely  unnecessary;  it  can  be  made  flush.  Second, 
as  .to  the  carrying  of  water  channels  across  the  walk.  It 
seems  that  the  day  has  passed,  especially  in  the  larger  cities, 
and  I  do  not  see  whj'  not  in  the  smaller  ones  also,  when  that 
should  be  al^pwed.  The  ordinances  in  Buflfalo  require  that  th« 
rain  water  leaders  shall  be  connected  with  the  sewer.  Why 
should  we  make  provision  for  carrying  the  water  across  the 
sidewalks  I  think  that  is  an  ancient  provision,  and  that  it  is 
time  it  is  abolished.  One  other  thing,  in  regard  to  the  legal 
questions.  Those  requirements  are  special  and  are  not  ap- 
plicable to  all  of  the  states.  In  the  state  of  New  York  one  of 
two  negligent  parties  cannot  recover  against  the  other,  and  if 
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the  city  has  recovery'  made  against  it  for  Degligeaee  in  main- 
taining or  repairing  the  sidewalk,  it  cannot  recover  against  the 
owner  of  the  property.  Action  can  be  brought  against  either, 
but  one  negligent  party  cannot  recover  against  another  negli- 
gent party. 

Mn.  Sherrerd:  I  would  like  to  ask  Mr.  Norton  what  he 
does  vrith  his  rain  water  in  streets  where  there  is  no  com- 
bined system  of  sewerage,  or  no  storm  water  sewerage;  in 
other  words,  in  cities  that  have  separate  systems  and  do  not 
lay  storm  sewers  through  all  their  streets.  It  is  a  serious 
problem  to  know  just  what  should  be  done  with  the  leader 
water,  where  you  don't  allow  it  to  go  into  your  sewers.  We 
found  it  was  necessary  to  allow  the  leaders  to  be  carried  under 
the  sidewalks  in  certain  sections  where  there  are  only  sanitary 
sewers,  and  we  have  gone  to  the  extent  that  they  be  allowed 
to  go  through  the  curb.  I  think  it  advisable  that  the  city 
authorities  should  regulate  it  in  some  way  so  that  it  may  be 
uniform. 

Mb.  Xorton:  I  was  speaking  from  experience  with  the 
combined  system  alone.  In  a  closely  built  locality  it  is  difficult 
to  take  care  of  all  the  rain  water  which  falls,  not  alone  on  the 
street,  but  upon  the  closely  built  area,  and  would  warrant  the 
construction  of  some  surface  drainage  sewers  in  the  northern 
cities  where  the  ice  and  snow  conditions  are  so  severe. 

Mn,  Saxds  of  Houston,  Texas:  We  have  an  engineering  de- 
partment of  some  fifty  employees,  and  I  am  safe  in  saying 
that  our  sidewalks  cause  half  of  our  trouble.  Our  difficulties 
are  not  from  an  engineering  standpoint,  but  from  a  legal 
standpoint.  We  find  cases  where  sidewalk  grades  have  been 
given  in  past  years  and  sidewalks  have  been  put  down;  then 
because  of  improvement  in  the  street  we  find  it  necessary  to 
change  the  grade,  and  the  citizens  strenuously  object  to  pay- 
ing again  for  sidewalks.  We  have  what  is  known  as  the 
Homestead  Law,  which  provides  that  if  a  person  has  a  piece 
of  property  as  a  homestead,  he  cannot  be  assessed  for  special 
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improvenieDts ;  so  if  the  city  orders  a  walk  changed,. and  the 
individual  won't  change  it,  it  is  a  question  whether  we  can 
change  the  walk  and  make  the  individual  pay  for  it.  We  also 
find  the  necessity  for  a  very  liberal  expansion  joint  near  our 
curb-  lines.  We  have  many  instances  where  the  sidewalks  have 
pushed  the  curbs  out,  and  we  require  a  joint  of  one  inch  filled 
with  A.  C,  or  two  inches  filled  with  felt  and  asphalt.  Where 
the  joints  are  left  open,  they  fill  with  sand  and  other  material, 
and  it  destroys  the  curb.  The  report  states  that  certain  legal 
proceedings  shall  take  place  if  certain  damage  occurs.  I 
would  ask  if  that  has  been  scrutinized  by  proper  legal  authori- 
ties so  that  we  may  know  these  things  can  be  enforced! 

Mr,  Lesderixk:  All  the  clauses  in  that  report  are  taken 
from  different  ordinances  the  committee  has  received  in  force 
in  different  cities.  Each  city  woiild  of  course  have  to  have  a 
ruling  by  its  own  legal  department,  but  they  are  all  legal  in 
certain  sections  of  the  country. 

The  Presidext;  If  they  are  not  legal,  we  should  work  to 
have  them  made  so,  so  they  might  be  adopted  as  standard. 

Mr.  Carpekteii:  We  have  had  some  trouble  as  to  the 
grade  or  pitch  of  the  walk.  The  committee  recommend  a  pitch 
of  %-inch  to  the  foot,  unless  permission  to  the  contrary  is 
given  by  the  engineer.  It  would  seem  that  %-inch  to  the  foot 
is  more  than  should  be  allowed  if  less  can  be  obtained.  The 
level  walk  is  the  ideal  walk,  and  with  a  smooth  surface  we 
should  have  just  as  little  pitch  as  will  take  the  water  to  the 
curb.  It  would  seem  that  Vi'-iueh  is  all  that  is  necessary  to 
allow  for  drainage,  and  that  a  walk  of  that  pitch  is  better.  I 
believe  we  should  decide  upon  what  shall  be  the  maximum 
pitch  under  all  conditions;  that  is,  conditions  vary,  as,  for 
instance,  at  a  store  entrajice,  when;  there  may  be  two  steps, 
the  engineer  in  practice  would  be  strengthened  by  the  back- 
ing of  an  opinion  by  a  Society  like  this,  and  I  think  we  should 
fix  a  maximum  pitch.  We  have  decided  we  will  not  put  in  a 
granolithic  walk  to  exceed  i/^-inch  pitch  across  the  walk,  and 
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have  required  reconstructions  to  fit  that  pitch.  As  to  the  dif- 
ficulty with  ehangine  grade,  it  is  of  course  desirable  that  the 
citizen  have  the  benefit  of  advice  of  the  city  authoritiaa. 
Oftentimes  that  advice  cannot  be  given  as  an  absolute  thing 
in  connection  with  a  street  or  sidewalk.  It  is  our  practice  to 
furnish  the  citizens  those  grades  upon  his  application,  but 
upon  his  signing  a  blank  recognizing  that  the  grade  is  approxi- 
mate, and  that  it  may  be  changed,  and  holding  the  city  harm- 
less because  of  any  future  change.  That  applies  with  us  to 
streets,  but  might  be  made  applicable  to  sidewalks  also. 

Mr.  Babcock:  Under  materials,  reference  is  made  to  the 
Nineteenth  Annual  Proceedings  of  this  Society  and  the  Fourth 
of  the  Association  for  Standardizing  Paving  Specifications.  I 
believe  it  might  be  stated  that  they  are  printed  in  this  copy 
of  the  Proceedings,  for  the  committee  in  its  report  this  year 
has  made  no  change  in  the  specijications.  As  to  grade,  I  be- 
lieve our  report  recommends  that  the  maximum  pitch  of  the 
sidewalk  be  not  more  than  %-mcb. 

Mr.  Hallock:  There  would  undoubtedly  arise  occasions, 
say  at  the  intersections  of  streets,  where  it  would  be  impos- 
sible to  make  even  the  maximum  pitch  apply,  and  I  think  this 
is  one  of  the  eases  where, the  engineer  in  charge  must  be  to  a 
certain  extent  arbitrary  in  his  decisions  and  insist  upon  it. 
He  must  adopt  a  grade  for  these  individual  eases  which  in  his 
judgment  is  approximate  for  the  conditions.  Many  engineers 
are  too  much  influenced  by  existing  conditions.  Rather  than 
do  some  slight  harm  to  a  property,  which  may  be  old  and  may 
stay  there  but  a  couple  of  years  longer,  they  try  to  take  care 
of  it,  and  make  a  mistake,  and  perhaps  in  some  cases  hurt  their 
reputations.  Although  we  have  an  ordinance  providing  the 
maximuni  grade,  there  are  cases  coming  up  continually  where 
that  maximum  cannot  be  adhered  to,  and  the  engineer  must 
use  his  own  judgment.  Our  maximum  grade,  I  believe,  is  one- 
half  inch. 
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By  Gea.  W.-Mtehs,  Road  Engineer,  A.  A.  P.  0.  Mfrs.,  Formerly 
Chief  Engineer  Paving,  Ft.  Smith,  Ark, 


At  our  meeting  in  Dallaa  two  years  ago,  we  discussed  at 
len^h  the  subject  of  concrete  pavements,  considering  not  only 
their  many  advantages  but  alleged  defects.  Our  knowledge  at 
that  time  was  more  or  less  superficial.  It  is  my  purpose  on 
this  occasion  to  present  certain  observations  based  upon  re- 
cently acquired  personal  experience  in  the  constmctiop  of  con- 
crete roads. 

That  modem  traffic  demands  better  and  beavier  types  of 
construction  than  have  been  used  in  the  past  is  universally 
conceded.  In  brief,  it  is  quite  as  essential  to  adopt  permanent-^ 
improvements  of  this  character  for  public  highways  as  for 
railways.  Undoubtedly  the  consensus  of  opinion  in  engineer- 
ing circles  is  that  the  waterbound  macadam  and  gravel  roads 
are  obsolete,  a  conclusion  based  upon  practical  experience  with 
these  types  of  roads,  it  having  been  demonstrated  that  they 
cannot  withstand  fast  moving  automobile  traffic,  which  will 
represent  the  preponderance  of  traffic  of  the  future,  if  it  has 
not  already  reached  that  status.  The  slipping  and  grinding 
action  of  the  driving  wheels  of  the  automobile  loosens  the 
binding  dust,  which  is  subsequently  dispersed  by  winds  and 
rain,  to  be  followed  by  the  rapid  disintegration  of  the  road. 
It  is  imperative  that  we  find  a  remedy  for  this  condition,  and 
my  recent  experience  in  the  construction  of  concrete  roads  has 
led  to  the  firm  conviction  that  highways  of  this  type,  when 
properly  constructed  in  one  or  two  courses,  will  solve  the 
problem.  This  conclusion  is  based  upon  the  reasoiiable  first 
cost  and  extremely  low  maintenance  cost  of  concrete  roads,  as 
well  as  their  general  efficiency  under  every  type  of  trafSc. 
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Natarally,  the  query  arises:  "Why  is  there  true  economy 
in  first-lass  concrete  roadsT"  This  may  be  answered  in  part 
by  stating  that  ofBeial  and  entirely  reliable  records  show  that 
the  average  cost  of  building  a  one-course  concrete  road  is 
$1.24  per  square  yard,  and  for  a  two-course  concrete  road  $1.40 
per  square  yard,  and  that  maintenance,  which  is  just  as  im- 
portant, if  not  more  important,  than  initial  cost,  is  from  one- 
quarter  to  one-half  cent  per  square  yard  per  year.  This  is  the 
record  in  apite  of  the  tremendous  JQcrease  in  traffic  brought 
about  by  improved  roads,  the  figures  covering  actual  coat  od 
roads  throughout  the  United  States.  From  a  carefully  com- 
piled table  of  comparative  cost  data  on  concrete  and  macadam 
roads,  I  take  the  table  on  the  preceding  page. 

To  show  that  the  comparative  figures  given  in  the  table 
have  not  been  strained  in  favor  of  concrete  roads  it  may  be 
stated  that  in  estimating  the  maintenance  charge  for  miieadam 
roads,  an  average  of  the  cost  in  the  states  of  New  York,  Penn- 
sylvania and  New  Jersey  was  taken.  For  the  concrete  road 
the  average  cost  of  maintenance  on  a  Bellefontaine,  Ohio,  road 
was  taken  for  a  period  of  18  years.  The  interest  charges  in- 
clude extinguishment  fund  on  bonds  maturing  in  50  years, 
although  the  table  is  carried  only  to  the  20-year  point. 

As  a  further  example  I  recall  a  street  intersection  laid  more 
than  11  years  ago  by  City  Engineer  Fred  B.  Charles  of  Rich- 
mond, Ind.,  which  is  stiU  in  very  serviceable  condition  and 
has  cost  little  or  nothing  for  maintenance.  In  later  work  both 
methods  and  designs  have  been  improved  and  without  donbt 
the  15  or  18  millions  of  square  yards  to  be  finished  this  season 
in  the  United  States  and  Canada  will  give  excellent  returns  on 
the  investment. 

Before  taking  up  the  concrete  features  of  road  construc- 
tion it  is  important  to  consider  the  foundation.  The  shape  of 
the  subgrade  has  received  a  great  deal  of  attention  of  late  and 
the  present  prevailing  practice  is  to  make  it  practically  flat, 
with  a  recommended  tendency  toward  a  "dished"  or  concave 
surface,  thereby  resulting  in  thicker  concrete  where  traffic  and 
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tensile  stresses  are  greatest.  The  compacting  and  drainage  of 
the  subgrade  are  of  the  utmost  importance  in  a  concrete  road 
as  well  as  in  any  other  type  of  road.  The  rolling  should  be 
done  thoroughly  with  a  roller  sufSeiently  heavy  to  compact 
the  materials 'to  a  depth  of  6  or  8  inches.  The  weight  of  the 
roller  and  number  of  times  the  road  should  be  rolled  depend 
upon  the  material,  bearing  in  mind  the  fact  that  better  results 
can  be  obtained  by  using  a  lighter  roller  many  times  than  by 
using  a  heavy  roller  only  once  or  twice.  It  is  alao  important 
to  have  the  sub-base  free  from  ruts  and  depressions,  and  in  a 
saturated  condition  before  placing  the  concrete  upon  it. 

If  the  subsoil  is  not  self -draining  in  nature,  subdraina 
should  be  installed.  These  should  be  of  broken  stone,  gravel 
or  farm  drain  tile  placed  on  one  or,  in  extreme  cases,  both 
sides  of  the  roadway,  with  transverse  lines  about  every  50 
feet,  and  from  2  to  3  feet  deep,  with  good  and  sufficient  outlet. 
Aa  a  government  engineer  has  said:  "The  first  consideration 
is  drainage,  the  second  consideration  is  drainage  and  the  third 
consideration  is  drainage."  In  other  words,  the  matter  of 
proper  drainage  cannot  be  too  strongly  emphasized. 

In  constructing  a  concrete  road  over  an  old  macadam  road, 
especially  where  the  new  road  is  to  be  wider  than  the  old  road, 
it  ifi  considered  the  best  practice  to  first  scarify,  spread  and 
roll  the  old  roadbed.  This  is  to  insure  a  sub-base  of  an  even 
hearing  quality.  Disastrous  results  have  followed  neglect  of 
this  important  matter. 

Upon  this  properly  prepared  sub-base  is  laid  the  concrete 
road,  and  here  again  no  set  rule  can  be  given  as  to  the  proper 
shape  and  thickness  of  the  road,  but  it  has  been  found  that  ft 
erown  of  1/100  of  the  width  of  the  pavement  is  ample  to  care 
for  drainage  and,  except  in  extreme  cases,  should  not  be  ex- 
ceeded, aa  the  low  crown  tends  to  keep  traffic  well  distributed, 
thus  making  it  a  decided  asset  to  any  road.  On  country  high- 
ways we  specify  a  minimum  thickness  of  6  inches  at  the  sides 
of  the  road,  but  this  does  not  mean  that  on  a  well  prepared 
subgrade  the  road  must  be  6  inches  thick  to  withstand  the 
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ordinary  automobile  traffic  of  rural  districts.  It  allows  a 
factor  of  safety  to  care  for  weaknesBea  in  the  preparation  of 
the  snbgrade  and  for  the  contractor  who  often  believes  a  6-inch 
thicknegs  means  about  6  inches  and  then  interprets  it  to  4^,^  or 
5  inches. 

The  proper  selection  of  materials  is  a  subject  to  which  con- 
siderable time  could  he  devoted  if  at  our  disposal,  as  the  qual- 
ity of  the  aggregates  is  of  utmost  importance.  The  durability 
of  the  road  depends  upon  the  character  of  the  concrete  and 
this  depends  upon  first  the  materials  and  second  the  workman- 
ship. A  few  simple  rules  covering  the  most  eseential  require- 
ments for  sand  and  stone  are  as  follows : 

First — The  fine  aggregate  should  be  actually  tested  for 
mechanical  analysis  and  tensile  strength  in  mortar,  because 
even  the  most  experienced  cannot  always  distinguish  by  ap- 
pearance between  good  and  poor  sand. 

Second — Use  a  coarse  sand,  free  from  fine  particles;  or 
screenings  from  hard  durable  gravel,  granite,  trap  or  other 
.  hard  rock,  with  dust  removed.  An  excess  of  fine  material  not 
only  weakens  the  concrete,  but  will  also  form  on  the  surface  a 
layer  or  weak  mortar  having  no  wearing  quality.  Purthpr- 
more,  it  will  retard  the  set,  which  is  especially  objectionable 
in  cold  weather.  Even  though  the  briquette  test  be  high  with 
a  Band  having  a  considerable  proportion  of  fine  particles,  the 
mortar  may  not  have  good  resistance  to  attrition  or  wear. 

Third — The  fine  aggregate  mast  be  clean  and  should  con- 
tain not  over  3  per  cent,  by  weight  of  finely  divided  clay,  loam 
or  other  suspended  matter.  If  it  is  not  free  from  vegetable  or 
organic  matter  it  Is  liable  to  harden  not  at  all  or  too  slowly  to 
be  serviceable. 

Fourth — An  ideal  sand  would  be  one  fulfilling  the  above 
conditions  and  composed  of  rough  grains — to  which  the  cement 
paste  will  adhere  more  rapidly — well  graded  from  fine  to 
coarse  and  having  not  more  than  33  per  cent,  of  voids. 

The  coarse  aggregate  should  be  a  hard  stone,  such  as  gran- 
ite, trap,  gravel  or  hard  limestone.    This  is  necessary  to  resist 


CONCKETE  UIOHWAYS  -'  '^ 

the  wear  and  abrasion  of  hoofs  and  wheels.  A  very  satis- 
factory stone  is  the  crushed  granite  of  New  England  or  the 
hard  limestone  occurring  in  certain  localities  along  the  Hudson 
river  and  sold  in  New  York  as  trap  rock.  A  hard  limestone 
cannot  be  cut  with  a  knife  and  its  specific  gravity  Js  high,  say 
over  2.70.  Although  gravel  does  not  bond  quite  aa  readily  as 
broken  stone  nevertheleBS,  with  proper  care,  it  makes  a  good 
surface. 

Naturally  mixed  aggregates  or  "run  ■fef  bank"  gravel,  no 
matter  how  tempting,  should  not  be  used  unless  they  are 
washed  and  screened  on  account  of  the  irregularity  of  practi- 
cally every  bank  and  the  excess  and  varying  amount  of  sand. 

For  communities  where  good  material  is  not  available  at 
the  average  cost  there  has  been  designed  the  two-course  type 
of  construction,  consisting  of  a  4  to  6-ineh  foundation  course 
of  the  inferior  local  materials  and  a  2-inch  top  or  wearing 
course  of  materials  especially  adapted  to  this  use.  This  pro- 
vides for  the  construction  of  a  serviceable  and  durable  road 
nearly  as  cheap  as  one-course  roads  constructed  in  localities 
wherein  good  materials  abound. 

I  have  said  that  the  success  of  a  road  depends  first  upon 
materials  and  second  upon  workmanship,  and  by  workmanship 
I  mean  the  proper  method  of  constructing  and  the  proper 
supervision,  which  will  insist  upon  strict  observance  of  specifi- 
cations or  the  carrying  out  of  the  methods  described.  The  first 
question  which  arises  in  this  connection  is:  In  what  propor- 
tions shall  materials  be  mixedt  The  average  engineer  imme- 
diately recalls  his  favorite  formlila  and  puts  in  his  specifica- 
tions 1 :2 :4  or  l':2%  :5,  or  whatever  it  may  be.  Now  I  wish  to 
emphasize  the  fact  that  this  should  not  be  a  hit  or  miss  propo- 
sition. Concrete  roads  must  stand  not  only  tensile  and  com- 
pressive stresses,  but  wearing  and  abrasion,  and  to  properly 
withstand  these  they  should  be  built  of  the  densest  concrete 
possible  without  too  great  an  excess  of  the  matrix,  and  in  order 
to  determine  this  the  aggregates  should  be  tested  for  the  per- 
centage of  voids.    It  is  needless  to  say  that  only  a  batch  mixer 
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can  be  used  and  each  mix  should  be  revolved  a  sufficient  num- 
ber of  times  to  thoroughly  coat  the  particles  of  stone  with  the 
matrix.  Concrete  mixed  with  an  excess  of  water  is  easier  to 
mix,  to  handle,  to  place  and  to  finish  than  concrete  of  the 
proper  consistency,  and  for  these  reasons  there  is  a  decided 
tendency  to  mix  it  too  wet.  This  is  a  serious  defect  as  it 
causes  a  separation  of  the  coarse  material  from  the  mortar, 
resulting  in  stony  pockets.  It  also  allows  the  excess  water  to 
run  over  the  side  forms,  carrying  with  it  cement,  and  the  water 
which  does  not  run  over  collects  in  and  hides  depressions  and 
inequalities  in  the  surface,  which  cannot  be  detected  until  the 
water  has  evaporated.  Furthermore,  an  excess  of  water  will 
retard  the  setting  of  the  concrete  to  the  extent  that  it  will  not 
have  sufficient  tensile  strength  to  counteract  the  shrinkage 
brought  about  by  the  subsequent  rapid  evaporation.  The  con- 
crete should  be  placed  as  rapidly  as  possible  in  successive 
batches  and  spread  to  approximately  the  desired  thickness  in 
a  continuous  operation  between  transverse  joints. 

These  joints  are  open  to  considerable  criticism,  much  of 
which  is  warranted  on  account  of  lax  methods  employed  in 
constructing  them,  but  nevertheless  until  we  can  make  a  con- 
crete not  subject  to  changes  in  temperature  and  moisture  we 
must  allow  for  the  contraction  and  expansion  which  takes 
place,  and  experience  has  demonstrated  that  unless  provision 
is  made  for  this  change,  a  road  will  crack  about  every  30  feet. 
Therefore,  a  joint  is  essential  and  the  type  of  joint  to  be  used 
depends  upon  whether  or  not  the  road  is  to  be  maintained,  or 
rather,  whether  a  proper  system  of  road  maintenance  is  in 
vogue.  If  it  is,  the  joint  which  has  met  with  greatest  success 
is  one  composed  of  a  layer  of  bituminous  felt,  which  is  allowed 
to  extend  slightly  above  the  surface  of  the  road,  and  which 
afterwards  is  hammered  down  upon  the  rounded  edges  of  the 
concrete,  thus  protecting  them  from  wear.  This  protection 
must  be  removed  from  time  to  time  by  the  application  of  a  hot 
bituminous  mixture.  Where  maintenance  cannot  be  counted 
upon  it  is  necessary  to  permaneutly  care  for  these  edges  with 
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soft  steel  protecting  plates,  which  are  placed  each  side  of  the 
"filler"  by  means  of  an  installing  device  supplied  by  the  man- 
ufacturers of  the  plates.  Neither  type  of  joint  is  difficult  to 
make,  simply  requiring  the  exercise  of  the  care  and  precaution 
BO  often  lacking  in  modem  highway  construction. 

The  road  is  finished  or  given  its  crown  by  means  of  a  tem- 
plate or  screed  cut  to  the  finished  surface  of  the  pavement  and 
operated  with  a  combined  longitudinal  and  cross-wise  motion. 
Two  or  more  applications  are  necessary  to  secure  the  proper 
resnlta.  After  the  water  has  disappeared  from  the  surface  all 
slight  irregularities  are  removed  by  means  of  wooden  fioats. 
The  best  working  size  is  about  6x16  inches  and  the  work  of 
finishing  must  be  done  from  a  bridge  spanning  the  concrete. 

A  feature  often  neglecte'd  in  concrete  work  is  the  matter 
of  curing  and  in  road  work  this  is  a  very  important  detail. 
Concrete  must  not  be  allowed  to  dry  too  rapidly,  and  conse- 
quently plenty  of  water  should  be  sprinkled  upon  the  road 
directly  after  hardening.  In  order  to  keep  the  surface  .wet 
and  to  obviate  the  necessity  of  continual  sprinkling,  a  layer  of 
at  least  two  inches  of  earth  or  sand  should  be  spread  upon  the 
surface  as  soon  as  the  concrete  is  sufficiently  hard  not  to  be 
disfigured  by  this  treatment.  It  should  be  kept  wet  for  at 
least  ten  days,  and,  if  possible,  trafSc  should  not  be  allowed  on 
the  road  for  an  additional  period  of  ten  days. 

We  frequently  hear  it  said  "when  in  doubt  reinforce  the 
pavement."  This  is  usually  essential  in  a  pavement  20  feet 
or  more  in  width  and  serves  as  a  factor  of  safety  in  any  pave- 
ment. The  reinforcement  that  has  given  the  best  results  in 
this  kind  of  work  is  a  mesh  composed  of  small  wires,  which, 
as  a  general  rule,  should  be  placed  about  2  inches  from  the 
surface. 

In  conclusion,  gentlemen,  there  is  a  phase  of  the  concrete 
road  proposition  which  we  are  bound  to  consider  without  re- 
gard to  any  theoretical  or  professional  view  we  may  entertain. 
It  is  the  extremely  important  fact  that  many  miles  of  this  type 
of  highway  have  been  tested  under  practical  conditions  for 
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periods  ranging  from  5  to  20  years  and  that  they  have  proved 
to  be  entirely  efficient.  The  present  situation  as  to  concrete 
roads  recalls  the  wide-spread  discussion  that  took  place  some 
years  ago  concerning  the  fire-resisting  properties  of  concrete. 
It  was  the  consensus  of  opinion,  after  many  laboratory  tests 
had  been  made,  that  concrete  would  crack,  spall  and  crumble 
under  stress  of  fire.  It  remained  for  Professor  Ira  H.  Wool- 
son,  then  of  Columbia  University,  to  demonstrate  the  utter 
fallacy  of  6ur  theories  by  making  tests  upon  large  specimens 
subjected  'to  practical  conditions,  and  it  was  found  that  con- 
crete, especially  cinder  concrete,  was  the  very  best  of  modem 
fireproofing  materials.  We  daily  encounter  grave  discussion 
concerning  cracks  in  concrete  "Toads,  but  fail  to  realize  that 
there  is  a  vast  multiplication  of  these  cracks  in  every  brick 
road,  the  mere  regularity  of  pattern  disguising  that  which 
becomes  conspicuous  in  the  concrete  road.  We  fill  the  cracks 
between  the  bricks  with  a  cement  grout  and  the  cracks  in  con- 
crete with  tar  and  sand.  Concrete  joints  occur  every  30  feet, 
brick  joints  every  3  inches.  Thus  we  must  not  lean  so  far 
backward  in  our  professional  priJe  as  to  ignore  the  practical 
and  common  sense  conclusions  to  which  the  taxpayers  and 
users  of  these  roads  have  come,  namely,  that  they  are  the  most 
durable  and  economical  type  of  highway  ever  devised;  that 
they  are  better  fitted  for  horse  and  motor  traffic  than  any  other 
type  of  road;  that  they  are  passable  at  all  seasons  of  the  year, 
always  free  from  mud  and  dust,  never  slippery  and  that  they 
compare  favorably  in  low  construction  cost  with  the  best  type 
of  water-bound  macadam  roads. 
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By  H.  G.  Ltkken,  Cify  Engineer,  Grand  Forks,  N.  D. 


The  breafcin^  down  of  the  water  bound  macadam  under  the 
ever  increasing  motor  driven  and  pneumatic  tire  traffic  has  re- 
suited  in  the  forced  substitution  of  some  more  suitable  road 
surfacing  material.  Portland  cement  concrete  has  received  the 
benefit  of  this  substitution,  and  is  rapidly  being  pushed  to  first 
place  among  pavements  in  the  point  of  yardage.  It  is  only  a 
question  of  a  few  years  when  it  will  be  in  a  class  by  itself  in 
this  respect. 

Taking  it  the  conntry  over,  we  now  speak  of  concrete  road- 
ways, not  in  the  terms  of  yards,  but  in  the  terms  of  miles, 
hundreds  of  miles.  This  development  is  not  limited  to  rural 
conditions  alone,  hundreds  of  cities  have  laid  more  or  less  con- 
crete pavements  subjeet  to  a  variety  of  traffic  conditions. 

The  abundance,  wide  distribution  and  relative  cheapness  of 
the  materials  that  enter  into  the  construction  of  concrete  pave- 
ments and  the  relative  lower  tabor  cost  of  construction  is,  of 
coarse,  the  main  reason  for  its  general  adoption,  especially  for 
rural  work.  This  same  reason  will  make  it  the  biggest  factor 
in  permanent  road  making  in  the  future.  It  is  the  one  biggest 
thing  before  the  road  and  pavement  engineer  today. 

All  pavements,  or  nearly  all,  have  their  place  when  traffic 
conditions,  climate,  first  cost  and  the  many  other  factors  enter- 
ing into  an  intelligent  choice  of  the  best  for  the  conditions  in 
mind  are  taken  into  consideration.  But  here  we  have  a  pave- 
ment so  much  cheaper  in  the  first  cost,  so  eminently  satisfac- 
tory under  the  great  variety  of  conditions  it  already  has  been 
subjected  to,  that  it  is  well  worth  investigating  just  what 
traffic  and  other  limiting  conditions  it  may  be  subject  to  before 
we  pass  it  by  for  more  expensive  surfaeings. 
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It  would  be  absurd  to  claim  that  a  eonerete  pavement  is 
suitable  for  every  urban  condition,  but  it  is  a  fact  that  it  is 
suitable  for  a  greater  variety  of  conditions  and  worthy  of 
greater  consideration  than  that  accorded  by  most  engineers  at 
the  present  time.  It  has  been  tried  under  the  neatest  variety 
of  conditions  with  results  that  warrant  a  careful  study  before 
final  limits  for  its  usefuhiess  are  set.  This,  then  is  one  problem 
before  us. 

Naturally  with  such  a  vast  yardage  of  surfacing  in  which 
mistakes  in  the  choice  of  material  and  in  the  manner  of  con- 
struction obtain,  springing  up  over  night  as  it  were,  all  over 
the  corintry,  there  is  to  be  found  much  that  is  poor,  or  at  best 
indifferent.  There  is  not  one  of  us  that  would  admit  that  the 
best  student  of  concrete  surfacing  among  our  most  eminent 
road  engineers  knows  all  there  is  to  be  known  about  a  concrete 
pavement,  or  could  lay  with  uniform  success  with  local  ma- 
terial the  best  pavement  in  any  given  community.  It  is  no 
wonder,  then,  that  these  pavements,  so  many  laid  by  guess  and 
mixed  with  faith  rather  than  with  intelligence,  should  show 
defects. 

We  still  differ  so  greatly  as  to  method  and  practices  that 
there  enter  many  problems  demanding  careful  consideration. 

This  paper  is  intended  to  be  suggestive,  to  open  up  the  sub- 
ject for"  debate.  The  choice  of  one  side  of  any  question  is  made 
for  sake  of  brevity  in  argument  rather  than  from  assumption 
of  authority. 

,  First,  the  problem  of  traffic  conditions  to  which  a  concrete 
pavement  is  adapted,  will  be  considered.  As  a  rural  roadway 
there  can  be  no  longer  any  question  of  its  adaptability  and  the 
writer  is  firmly  convinced  that  it  will  never  have  a  close  com- 
petitor except  in  restricted  areas  where  asphalt  is  a  local 
product,  or  where  the  same  can  be  said  of  good  paving  brick. 
For  urban  purposes  its  low  cost  and  ease  with  which  it  can  be 
kept  clean  places  it  first  as  an  alley  and  court  yard  pavement. 
It  approaches  indeed  an  ideal  pavement  for  this  purpose,  and 
it  is  the  use  to  which  it  is  most  widely  put  to  date  in  city  work. 
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Prom  this  would  naturally  follow  use  in  conditions  somewhat 
similar,  that  is  where  the  traffic  is  slow  moving.  It  must  be 
admitted  that  a  concrete  pavement  is  not  suitable  where  there 
is  more  or  less  fast  moving  horse-drawn  traffic.  It  is  too  hard 
on  the  horse,  although  the  same  can  be  said  of  brick  or  stone 
pavements.    Nor  is  it  suitable  on  heavy  grades. 

But  in  wholesale  and  factory  districts  where  the  traffic  is 
largely  motor-driven  or  slow,  heavy  trucking,  the  hard  even 
surface  of  the  concrete  cannot  be  surpassed.  With  proper  con- 
struction and  proper  materials  used,  it  should  wear  as  well  if 
not  better  than- stone  or  brick  on  account  of  the  absence  of 
joints.  The  one  drawback  is  the  greater  difficulty  of  replace- 
ment when  it  does  give  out  and  the  surface  becomes  too  rou^ 
for  further  use.  And  here  the  writer  wishes  to  raise  the  ques- 
tion, would  it  not  be  desirable  to  lay  it  in  two  courses,  say  six 
.to  eight  inches  of  sub-base,  then  a  wearing  surface  of  four  to 
six  inches  with  a  parting  film  of  oil  or  asphalt  so  that  the  wear- 
ing surface  could  be  stripped  off  as  brick  or  wooden  block  sur- 
facing.   This  would  apply  only  to  extra  heavy  traffic  conditions. 

On  residence  streets  and  all  cross  town  streets  where  there 
is  very  little  through  traffic,  or  little  horse-drawn  traffic  for  any 
reason  whatsoever,  concrete  forms  an  eminently  suitable  ma- 
terial. It  is  easily  kept  clean  and  sanitary,  and  it  always  can 
be  made  to  look  clean.  To  the  writer  its  bright  color,  far  from 
being  an  objection,  is  a  desirable  quality  and  makes  for  the 
beauty  of  the  street,  especially  where  wide  green  berms  and 
trees  are  possible.  It  is  often  urged  that  concrete  pavements 
are  noisy.  It  is  certainly  not  more  so  than  brick,  stone  or  even 
creosoted  blocks.  ^ 

To  sum  up,  a  concrete  pavement  with  its  low  first  cost  and 
lasting  qualities,  second  only  to  the  highest  priced  pavements, 
demands  first  consideration  for  rural  roadways ;  with  the  addi- 
tional quality  of  ease  of  cleaning  and  looking  clean  it  ranks 
high  for  alleys,  court  yards,  cross  town  streets,  wholesale  and 
factory  districts,  and  in  fact  all  streets  where  the  traffic  is 
essentially  motor  driven  or  slow  moving,  and  in  residence  dis- 
tricts where  there  is  little  or  no  through  traffic. 
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Where  there  is  considerable  through  or  fast  moving  horse- 
drawn  traffic,  the  more  resilient  pavements  of  the  sheet  asphalt 
or  asphalt  concrete  type  are  without  question  the  more  desir- 
able, a^  in  busy  business  streets  where  the  constant  grind  and 
pound  demands  incessant  patching  and  repairs,  some  type  of 
block,  brick  or  stone  will  prove  more  satisfactory. 

As  to  what  enters  into  a  good  concrete  pavement  can  best 
be  considered  under  the  following  itemized  subheads : 

Material — Let  us  designate  these  as  cement,  fine  aggregate, 
course  aggregate,  and  to  make  it  complete,  water.  It  is 
understood  that  the  cement  is  Portland  cement  of  standard 
specifications,  and  that  the  water  is  just  water  if  fairly  clean. 

It  is  the  "fine  aggregate"  that  is  the  hardest  to  pin  down 
by  a  specification.  It  may  be  just  bank  sand,  or  sand  with 
stone  screenings  passing  a  quarter  mesh  screen  added  in  vary- 
ing proportions.  But  this  sand  should  be  reasonably  clean, 
free  from  organic  matter  and  dust,  contain  not  to  exceed  five 
per  cent,  and  some  allow  up  to  eight  per  cent,  of  fine  material. 
The  grains  should  be  angular  rather  than  rounded,  be  fairly 
well  graded  as  to  size,  contain  a  fair  per  cent,  of  what  might 
be  termed  coarse  sand  or  pea  gravel.  The  material  of  the  sand 
should  itself  be  hard  and  tenacious. 

What  in  fact  is  desired  is  a  material  that  with  the  cement 
used  will  form  the  most  tenacious  mortar  possible.  The  above 
specified  qualities  of  the  material  are  some  of  the  things  that 
contribute  to  this  result  desired,  but  may  describe  equally 
as  well  any  of  several  samples  varj'ing  greatly  in  value  as  a 
pavement  material.  For  the  reason  that  it  is  almost  impossible 
to  designate  what  shall  constitute  the  "fine  aggregate"  and 
get  this  designation  complied  with  by  the  contractor  or  ma- 
terial man,  the  writer  under  a  following  heading  of  "Propor- 
tions," wishes  to  suggest  a  method  of  specifying  results  rather 
than  appearance  of  the  material  to  be  furnished. 

"The  "coarse  aggregate"  is  more  easily  designated.  This 
material  should  consist  of  some  hard  stone  such  as  blue  lime- 
stone,  trap,   granite   or   similar   material.     It   should   not  be 


CONCRETE  PAVEMENTS  361 

brittle  but  tenacious.  It  Rhould  have  an  angular  fracture,  as 
near,  cubical  as  possible.  The  surface  should  be  gritty  rather 
than  smooth.  All  material  passing  a  quarter  mesh  screen  and 
retained  on  a  one  and  one-half  inch  should  be  eliminated.  If 
gravel  is  used,  the  same  specifications  as  to  size  and  materia) 
should  apply  and  all  material  should  be  fairly  well  graded. 

In  the  above  there  is  nothing  that  is  not  generally  accepted, 
except  the  maximum  size  of  stone.  The  writer  thinks  that  a 
larger  stone  detracts  from  the  strength  of  the  pavement,  makes 
it  less  homogenious  and  less  even  in  its  wear.  In  concrete 
where  larger  stones  are  used,  these  form  only  a  small  per- 
centage of  the  whole  mass.  They  are  isolated  bodies  in  the 
bulk  of  the  material.  Now  this  bulk  of  the  material  deter- 
mines the  character  of  the  pavement,  its  strength,  its  wear 
and  its  lasting  qualities.  A  larger  stone  is  a  foreign  body.  If 
harder  or  softer  it  is  a  detriment.  There  is  always  a  chance 
that  such  larger  stones  have  incipient  cracks,  that  they  may 
be  jarred  loose  if  near  the  surface. 

Proportions — The  proportion  requiring  one  bag  or  hundred- 
weight of  cement  to  each  four  cubic  feet  of  concrete  in  place 
seems  to  form  a  happy  medium  in  pavement  specifications. 
There  may  be  certain  conditions  of  traffic,  of  the  aggregate 
used  as  ^  well  as  numerous  other  things  that  would  demand  a 
slightly  richer  mix.  Then  again  some  conditions  might  war- 
rant a  slight  saving  in  cement. 

The  writer  prefers  to  think  of  concrete  as  consisting  of  two 
elements,  the  motar  consisting  of  the  mixed  fine  aggregate  and 
cement,  and  the  coarse  aggregate  forming  the  skeleton  as  it 
were.  In  the  concrete  this  mortar  or  magna  fills  the  voids  in 
the  coarse  aggregate  and  slightly  to  excess,  binding  the  parti- 
cles together. 

The  vital  element  of  strength  and  durability  is  this  mortar, 
in  its  hardness,  in  its  toughness,  in  its  tensile  strength,  in  its 
eementious  qualities  as  affecting  the  particles  of  the  coarse 
aggregate. 
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The  writer  therefore  sugsrests  placing  a  specific  require- 
ment upon  this  mortar  as  used  in  the  pavement  rather  tiian 
upon  the  various  raw  materials  of  which  it  may  be  composed. 
We  no  longer  speei^  of  what  Portland  cement  shall  be  made, 
nor  the  manner  of  its  making.  We  deal  directly  with  the  fin- 
ished product  as  we  use  it.  So  here,  we  care  little  as  to  what 
the  specific  ingredients  are,  or  the  proportions  used,  if  the 
finished  product,  the  mortar,  comes  irp  to  certain  tests  as  to 
strength  and  durability. 

If  this  mortar  has  a  tensile  strength  of  say  one  hundred 
pounds  per  square  inch  when  tested  at  the  end  of  forty-eight 
hours  in  air  under  standard  conditions,  if  it  stands  up  under 
all  of  several  tests  that  may  be  applied  to  determine  its  sound- 
ness, the  effect  of  heat  and  moisture,  and  even  a  modified  abra- 
sion test,  we  have  not  only  a  test  of  the  cement,  its  sand  carry- 
ing qualities,  a  test  of  the  many  qualities  of  the  sand  or  fine 
aggregate,  but  also  a  test  of  the  proportioning. 

It  is  hard  to  say  why  two  sands  looking  much  alike,  so 
much  so  that  you  cannot  make  a  contractor  use  one  in  prefer- 
ence to  the  other  if  it  costs  a  trifie  more,  should  not  give  an 
equally  strong  mortar,  but  they  do  not.  In  specifying  results 
it  ia  no  longer  a  matter  of  appearance  of  the  material  but  what 
it  will  do, 

mixing. — All  engineers  agree  on  the  proposition  of  thor- 
ough mixing,  but  it  is  surprising  how  many  still  cling  to  the 
old  specifications  requiring  a  mix  dry  enough  to  require  tamp- 
ing, "tamp  till  water  fiusbes  to  the  surface."  There  is  no 
question  but  that  the  tendency  of  modern  practice  is  towards 
the  use  of  a  wetter  mix,  using  water  enough  so  that  the  min- 
eral particles  can  adjust  themselves  and  form  a  dense  body 
by  settlement  rather  than  by  manual  compression. 

Here,  too,  we  have,  of  course,  a  happy  medium.  The  con- 
crete should  be  in  condition  to  trowl  shortly  after  initial  set 
begins,  and  the  concrete  mass  must  have  body  enough  to  hold 
the  contour  of  the  street  when  screeded  off. 
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One  or  Two  Course — There  have  been  and  are  yet  two 
schools  of  concrete  paving:  engineers,  one  prefers  the  tvro 
course  pavement,  and  the  other  advocates  the  one  course,  al- 
though the  tendency  is  decidedly  in  favor  of  the  latter*. 

Evidently  the  sole  object  in  laying  a  two  course  pavement, 
except  in  a  few  eases  where  a  different  aggregate  is  desired 
in  the  surface,  is  to  save  cement  by  using  a  leaner  mix  in  the 
first  course.  In  a  seven  inch  pavemeat  where  five  inches  is 
mixed  one  to  seven,  and  the  top  two  inches  one  to  three  and 
one-half,  as  an  eicample,  there  is  saved  only  approximately 
fifty  pounds  of  cement  per  square  yard,  which  is  materially 
reduced  by  cutting  down  the  thickness  of  the  pavement  to, 
say,  six  inches  which  would  be  equally  as  strong  with  the 
richer  mix.  Now  this  amount  of  cement  in  most  cases  will 
little  more  than  pay  the  extra  cost  of  labor  in  laying  the  two 
course  over  that  of  laying  one  course  pavement.  It  means  a 
double  crew  and  equipment  or  a  constant  change  from  one 
mix  and  one  routine  of  work  to  another. 

In  the  writer's  opinion  the  one  course  pavement  is  the 
better  type  and  only  in  rare  cases  more  expensive,  even  with 
the  richest  mix  desired  in  the  surfacing.  Considerable  differ- 
ence in  thickness  can  be  allowed  for  as  a  compensating  ele- 
ment in  the  cost.  With  the  one  course  pavement  uniform  re- 
sults are  obtainable.  There  is  never  any  danger  of  a  thin  top, 
dust  film  on,  or  drying  of  the  first  course  before  the  second  is 
applied,  and  many  other  elements  of  chance  entering  into  the 
construction  of  the  one  which  are  absent  in  the  other. 

Thickness — Seven  inches  seems  to  have  come  in  as  a  sort  of 
acceptable  standard  of  thickness.  Whether  it  has  any  relation 
to  the  mystic  number  seven  of  the  ancients  or  not  is  hard  to 
say.  However,  there  are  conditions  when  a  thinner  pavement 
may  be  equally  serviceable,  especially  the  more  richly  mixed 
one  course  pavements.  In  the  South  where  there  is  no  frost 
action  and  under  conditions  where  the  traffic  is  not  excessive 
five  inches,  and  even  four  may  he  satisfactory.  The  writer 
has  seen  a  concrete  pavement  in  a  small  city  in  Northern  Mia- 
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nesota  five  inches  thick  showing  no  cracking  or  breaking  of 
the  slabs  after  several  years'  service. 

But  there  are  conditions  where  more  than  seven  inches  is 
to  be  desired.  With  very  heavy  traffic,  especially  on  yielding 
foundation,  the  slab  should  be  thick  enough  not  to  throw  ex- 
cessive compression  strains  into  the  surface  in  addition  to  the 
downward  compression  of  the  wheels. 

It  may  be  suggested  again  at  this  point  that  for  heavy 
traffic,  a  two  course  pavement  having  a  five  to  eight  inch  base 
and  a  foi^r  to  six  inch  top  separated  from  the  base  by  an  oil 
or  asphalt  film  so  that  the  surfacing  could  be  readily  removed 
when  worn  out,  is  worthy  of  consideration, 

Reinforcenmnt — The  writer  has  little  faith  in  the  value  of 
reinforcement  although  having  used  same  in  a  considerable 
yardage  of  concrete  pavement.  The  high  cost  prevents  the 
use  of  enough  steel  to  make  it  of  any  value.  There  cannot  be 
any  particular  advantage  in  making  the  slabs  so  large  that 
steel  is  necessary  to  take  care  of  the  contraction  strains.  As 
for  expecting  the  steel  to  prevent  breaking  of  the  slab  from 
heaving  by  frost  or  settlement  of  foundation  or  othiT  strains 
due  to  undistributed  support,  seems  absurd  from  every  cpn- 
sideration.  As  the  slab  may  be  a  beam  supported  either  at  the 
center  or  at  either  edge  as  the  conditions  of  the  undistributed 
■  support  vary,  the  upper  and  under  side  of  the  slab  are  subject 
to  compression  and  tension  alternately,  a  condition  requiring 
reinforcement  both  in  the  upper  and  under  surface  which 
would  be  prohibitive  in  cost,  or  putting  it  in  the  middle  plane 
of  the  slab  as  a  compromise.  In  the  latter  ease  we  have  a 
beam  of  an  effective  depth  of  three  inches  in  a  seven  inch  slab 
which  is  wholly  inadequate  to  carry  the  dead  weight  and  can 
in  no  way  prevent  its  breaking. 

Such  reinforcement  can  have  no  value  in  preventing  crack- 
ing or  breaking  due  to  undistributed  support  and  its  cost 
should  rather  be  put  into  additional  cement  or  greater  depth. 

Surfacing — Much  concrete  pavement  is  still  being  put  down 
with  surface  marking  mad^  in  imitation  of  brick  with  a  poor 
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job  of  joint  filliriR.  It  ia  aurprising  how  many  people  atill 
think  that  it  is  necessary  to  groove  a  concrete  pavement  even 
on  no  grade  to  give  foothold  for  horses.  A  concrete  pavement 
with  an  even  broom  finished  surface  gives  an  excellent  foot- 
hold for  horse  traifie.  It  is  lesa  slippery  than  asphalt,  creo- 
soted  wood  block,  and  even  brick  v?hen  laid  with  full  grouted 
jointa.  It  is  in  fact  less  slippery  than  much  of  the  blocked 
concrete  pavements.  The  writer  has  used  broom  finished  con- 
crete for  floors  back  of  the  stalls  and  in  the  runway  in  fire 
halls  with  no  complaint  of  slipping  even  on  part  of  the  pranc- 
ing fire  horse.     * 

Joiniinfj — The  one  generally  accepted  reason  for  not  laying 
a  continuous  pavement  is  that  contraction  must  be  allowed  for. 
(Expansion  is  advisedly  not  considered  aa  it  can  be  amply 
taken  care  of  transver sally.)  This  contraction  would  crack 
the  pavement  at  right  angles  to  its  course  at  varying  intervals 
depending  upon  the  frietional  resistance  of  its  base  and  its 
inherent  tensile  strength.  Providing  a  contraction  joint  every 
thirty  feet  ia  well  within  the  margin  of  safety  in  taJciug  care  of 
auch  cracking. 

In  the  northern  portion  of  the  country,  however,  where  the 
frost  penetrates  into  the  soil  below  the  pavement,  we  have  a 
more  serious  cause  of  cracking.  Ever;'  kind  of  soil  expands 
to  Bome  extent  upon  freezing  as  all  aoils  contain  more  or  less 
moisture.  The  clays  especially  remain  moiat  no  matter  how 
well  drained. 

At  Grand  Forka,  North  Dakota,  where  the  soil  is  a  heavy' 
clay  and  the  frost  penetrates  four  to  five  feet,  the  surface 
heaves  or  rises  three  to  four  inches  due  to  the  expansion  of 
freezing.  This  means  that  all  pavements  and  structures  above 
the  frost  line  are  lifted  three  to  four  inches  in  the  winter  and 
settle  back  in  the  spring.  This  condition  is  more  or  less  true 
where  there  ia  any  freezing  of  the  soil. 

Now  as  the  freezing  in  winter  or  the  thawing  in  spring  is 
never  uniformly  distributed,  or  the  soil  absolutely  uniform  in 
composition,  density  or  moisture  content,  the  heaving  and  sub- 
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sidence  will  vary  causiog  strains  of  undistributed  support  in 
tbe  pavement  slab.  The  writer  has  observed  numerous  cases 
where  one  slab  has  been  lifted  as  much  as  two  inches  above 
the  adjoining  one,  or  one  part  of  a  slab  broken  by  the  frost 
-lifted  above  the  other  part.  This  is  especially  noticeable  in 
the  spring  when  the  frost  is  going  out,  which  is  in  faet  the 
time  of  the  year  when  the  irregularity  in  heaving  seems  most 
pronounced.  Eventually  the  slabs  return  to  their  normal 
position. 

In  a  slab  thirty  feet  sqnare  and  seven  inches  thick  weigh- 
ing thirty-five  to  forty  tons,  it  is  patent  that  breaks  must 
develope  when  the  support  comes  in  any  one  portion. 

Only  one  remedy  for  this  condition  suggests  itself  and  that 
is  a  smaller  slab.  The  weight  of  the  slab  must  not  exceed  its 
strength  acting  as  a  beam  with  any  possible  point  of  support. 
A  slab  fifteen  to  sixteen  feet  square  will  meet  this  require- 
ment and  where  the  heaving  is  not  excessive  a  slab  even 
twenty  feet  square.  This  means,  of  course,  a  longitudinal 
joint  in  the  street  as  weU  a^  the  more  frequent  transverse  ones. 

Determination  of  the  most  suitable  joint  or  armour  for 
same  becomes  necessary.  If  steel  is  to  be  used,  its  construc- 
tion and  temper  should  be  such  that  the  joint  would  wear 
uniformly  with  the  pavement  surface.  On  streets  with  an 
ordinary  amount  of  traffic,  no  armour  would  be  necessary  on 
the  longitudinal  joint  other  than  some  form  of  parting  strip. 

Broken  atone,  gravel,  sand,  cement  and  water,  all  mixed  in 
the  proper  proportions,  makes  good  concrete,  and  good  con- 
crete makes  a  good  roadway,  but  there  are  a  surprising  num- 
ber of  details  neeessarj-  to  know  and  many  yet  necessary  to 
learn  before  we  obtain  the  best  results  with  concrete  as  a  pave- 
ment material. 


EXPERIMENTS  ON  THE  BLEEDING  AND  SWELLING  OF 
SOUTHERN  YELLOW  PINE  PAVING  BLOCKS 

By   C.   H.   Teesdalb,  In   Charge   of   Wood  Preserraiian   Forest 
Products   Laboratory,  Madison,   Wis. 

Introduction. 

When  the  use  of  creosoted  wood  blocks  in  the  construction 
of  Eftreet  pavements  became  of  commercial  importance,  two 
difficulties  developed  which  have  Bcriously  retarded  the  in- 
dustry. These  were  the  bleeding  of  oil  from  the  blocks,  and 
the  expansion  of  the  wood  due  to  absorption  of  moisture  af- 
ter being  laid  in  the  street.  Numerous  theories  were  advanced 
to  acconnt  for  these  difficulties,  but  these  were  in  many  eases 
unsupported  by  facts,  and  did  not  give  rise  to  methods  that 
prevented  the  trouble.  Work  was  therefore  started  at  the 
Forest  Products  Laboratory  to  determine  the  cause,  if  possi- 
ble, and  to  devise  methods  of  preventing  it. 

The  laboratory  work  was  separated  into  two  classes  of 
tests,  those  on  bleeding  and  those  on  swelling.  The  tests 
were  made  principally  on  long-leaf  pine  treated  with  coal-tar 
creosote  and  mixtures  of  coal-tar  creosote  mth  tar.  Only 
a  limited  number  of  blocks  could  be  used  in  each  laboratory 
test.  It  was  necessary,  therefore,  to  resort  to  very  careful 
matching  of  blocks.  Much  of  the  data  obtained  is  not  in- 
cluded here  in  order  to  save  space.  The  curves  given,  how- 
ever, are  representative  of  all  that  were  obtained.  The  re- 
sults in  themselves  can  not,  of  course,  be  considered  final. 
It  will  be  necessary  to  obtain  results  from  service  conditions 
before  final  recommendations  can  be  made.  With  this  idea 
in  view,  the  laboratory  tests  were  supplemented  by  a  test  in 
a  commercial  plant,  and  by  laying  a  test  pavement  in  Kansas 
City,  Mo.,  in  co-operation  with  the  Kansas  City  Terminal  Com- 
pany.   The  results  of  this  test  are  not  as  yet  available. 


riETY  OC  MI'MC'H'AL  IMPItOVEMBNTS 


Scope  Of  Work. 


The  investigation  on  bleeding  was  intended  to  cover  those 
factors  entering  into  the  selection  of  material  and  its  treatment 
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at  the  plant  that  might  have  an  infiiience  on  bleeding  and 
swelling.    Briefly,  these  were  the  following: 

1.    The  influence  of  species  and  rate  of  growth,  which  was 
covered  very  briefly. 
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2.  The  moisture  condition  of  the  wood  when  treated. 
Green  and  air-dried  wood  was  tested. 

3.  The  character  of  preservative  uaed.  A  distillate  cre- 
osote oil  and  a  mixture  of  this  creosote  with  tar,  as  represen- 
tative of.  a  paving  oil  in  general  uae,  were  tested.  ■ 

4.  Manipulative  methods  employed  in  treatment,  especially 
the  use  of  steam  and  vacuum  treatments  and  preliminary  air 
pressures.  In  addition  tests  were  made  to  determine  the  effect 
of  varying  the  absorption  of  preservative,  and  of  subjecting 
treated  blocks  to  external  pressure,  a  condition  some  times 
obtained  in  a  street  when  the  expansion  trouble  exists. 

The  investigation  of  swelling  of  paving  blocks  included 
teats  to  determine  the  effect  of  mixing  tar  with  creosote  and 
also  the  effect  of  free  carbon  in  the  mixtures.  A  few  tests 
were  made  on  the  effect  of  varying  the  methods  of  treatment, 
and  the  ab^rption  of  preservative  on  swelling.  In  these 
tests  some  of  the  blocks  were  soaked  in  water,  and  others 
were  placed  on  a  sand  cushion  and  sprinkled  daily  until  they 
ceased  to  expand. 

Materials  Used. 

Qreen  long-leaf  pine  and  thoroughly  air-dried*  long-leaf 
pine,  rapid  growth  loblolly  pine,  and  eastern  hemlock  were 
oaed  in  the  work.  Standard  long-leaf  pine  paving  block  stock 
was  used  where  possible.  The  blocks  used  were  4  inches  wide, 
8  inches  long,  and  4  inches  deep. 

Two  preservatives  were  used  in  the  investigation  of  bleed- 
ing. One  was  a  coal-tar  creosote  with  a  specific  gravity  of 
1.07  at  60  Centigrade.  The  other  was  a  50  per  cent,  mixture 
of  thia  creosote  with  a  by-product  coke-oven-tar  having  a 
specific  gravity  of  1.17  at  60  degrees  C-,  and  containing  about  6 
-per  cent,  free  carbon.  This  mixture  was  believed  to  be  com- 
parable to  much  of  the  paving  oil  used  for  treating  blocks. 

■The  moisture  content  of  the  air-dried  wood  was  not  determined. 
This  material  wag  atr-drted  when  received,  and  was  held  in  the  lab- 
oratoiy  for  nearly  a  year  before  making  tests.  Il  was,  therefore,  thor- 
oagMj  air-dry. 
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In  the  investigation  of  swelling,  a  gas  house  tart  was  used 
yhich  contained  30"  per  cent,  of  free  carbon.    The  carbon  was 

tTests  were  also  made  with  the  by-product  tar  used  in  the  bleedinR 
tests.  Those  obtained  on  gas  house  tar  are  included  here  because  of 
the  greater  carbon  content,  to  save  space,  the  others  were  not  .included: 
the  results  obtained  were  similar,  however. 
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removed  from  a  portion  of  this  tar  with  chloroform.  (See  pa^ 
per  by  P.  M.  Bond,  Proceedings  American  "Wood  Preservers' 
Association,  1913,  for  method  used).  This  carbon-free  tar  was 
then  mixed  with  the  above  coal-tar  creosote  in  proportions  as 
f oUoWB : 

CsESOTC  Carbon-Fb^  Tar 

Per  cent,  of  U 


25  50 

0  25 

In  the  tests  to  determine  the  influence  of  free  carbon  on 
swelling,  the  carbon-free  tar  was  mixed  with  the  original  tar 
in  various  proportions.  The  per  cent,  of  carbon  in  these  mix- 
tures was  determined  by  analysis.  These  tars  were  then  mixed 
with  coal-tar  creosote,  the  proportions  being  50  per  ceijt.  cre- 
osote and  50  per  cent,  tar  in  each  case.  In  this  manner  it  was 
possible  to  obtain  a  series  of  oils,  the  composition  of  which 
were  the  same  except  for  the  content  of  free  carbon. 

Method  Of  Conducting  The  Work. 

Careful  matching  of  specimens  was  necessary,  because  of 
the  limited  number  of  tests  made.  It  has  been  found  that  the 
most  uniform  absorptions  and  penetrations  are  obtained  when 
the  specimens  are  matched  lengthwise  with  the  growth  of  the 
tree.  This  method  of  matching  was,  therefore,  adopted  in 
these  tests.  In  the  case  of  long-leaf  pine,  paving  stock  i"  x  8' 
X  2'  was  used,  and  all  of  the  bloehs  cut  from  one  stick  were 
considered  matched  with  each  other.  In  the  case  ,of  the  other 
species  ties  were  cut  into  sticks  4"  x  7'  and  all  of  the  speci- 
mens from  one  of  these  sticks  were  considered  matched. 

The  blocks  were  treated  in  a  small  exprimental  cylinder  in 
which  pressure  and  temperature  conditions  were  under  accu- 
rate control.  The  preservative  was  applied  to  the  blocks  un- 
der a  pressure  of  140  pounds  per  square  inch  until  the  desired 
absorption  was  obtained.     A  temperature  of  180  degrees  F. 
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was  maintained  throughout  the  treatment.  When  preliminary 
vacuums  were  drawn,  the  period  was  one  hour,  and  the  inten- 
sity 26  inches  unless  otherwise  stated.  Steam  periods  and  pres- 
sures are  stated  on  the  figures  in  each  cnse.  Two  bloclcs  were 
iochided  in  each  treatment. 
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Method  Op  Maeino  Bleedi:*g  Tests. 
After  treatment  the  blocks  were  placed  in  an  oven  in  tin 
boxes,  and  subjected  to  a  constant  temperature  of  120  degrees 
P.  until  the  oil  ceased  to  bleed  from  them.  Blotting  paper  was 
used  to  absorb  the  oil  as  it  came  from  the  blocks.  Weights 
were  taken  at  suitable  intervals,  corrections  being  made  for 
losses  by  volatilization.  In  the  data  presented,  an  average  of 
two  blocks  was  taken  in  each  case. 

MBTHon  Of  Making  Swelling  Tests. 

After  treatment  brass  taeks  were  driven  into  each  face  of 
the  blocks  to  facilitate  measuring.  All  measurements  were 
made  over  these  tacks  with  a  vernier  caliper  to  .001". 

Two  kinds  of  tests  were  made.  Some  of  the  blocks  were 
allowed  to  soak  in  water  until  they  ceased  to  increase  in 
size.  The  remainder  of  the  blocks  tested  were  placed  on  a 
sand  cushion  and  sprinkled  daily  until  expansion  ceased. 
Measurements  were  made  at  frequent  intervals  at  first,  these 
intervals  being  lengthened  when  the  blocks  changed  in  volume 
less  rapidly.  In  the  curves  presented,  the  area  of  the  trans- 
verse section  of  the  blocks  was  used.  The  increase  of  this 
area  in  per  cent,  of  the  area  of  air  dried,  and  the  number  of 
days  of  soaking  were  used  as  co-ordinates. 

Discussion  Of  Results. 
Bleeding  Tests. 
The  results  obtained  from  the  bleeding  tests  are  given  in 
the  attached  curves,  measure  of  bleeding  being  taken  as  the 
gain  in  weight  of  blotting  paper  in  per  cent,  of  the  original 
absorption  of  the  block.  Since  the  absorption  in  each  case 
was  about  16  pounds  per  cubic  foot,  the  results  are  consid- 
ered comparable  with  each  other  and  no  corrections  were 
made  for  the  slight  variations  obtained.  In  the  following 
remarks  air-dried  long-leaf  pine  is  referred  to  unless  other- 
wise stated.  The  data  on  blocks  treated  with  creosote  are 
shown  in  solid  lines,  and  on  those  treated  with  tar  and  cre- 
osote mixture  in  dotted  lines. 
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The  effect  of  the  use  of  vacuum  periods  on  bleeding  is 
shown  in  figures  1  and  2.  All  of  the  results  given  in  both 
figures  were  obtained  on  matched  specimens  and  are,  therefore, 
comparable  with  each  other.    In  every  case  a  preliminary  vac- 
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uum  was  more  effective  than  a  final  vacuum.  Two  check  runs 
are  shown  in  curve  4,  figures  1  and  2.  The  least  bleeding,  how> 
ever,  was  obtained  when  both  vacuum  periods  were  used.  The 
results  shown  on  figures  5  and  8  also  show  the  effect  of  vacuum 
on  the  blcediug  of  loblolly  pine  and  hemlock.  The  results  in- 
dicate that  a  preliminary  vacuum  especially  is  a  very  important 
factor  in  treating  air-dry  paving  blocks  if  bleeding  is  to  be 
reduced. 

The  infiuence  of  steaming  on  bleeding  is  shown  in  figure 
3  in  the  case  of  air-dry  long-leaf  pine.  These  curves  should 
be  compared  with  curve  1  in  figures  1  and  2,  all  of  the  blocks 
being  matched  with  each  other.  Steaming,  when  used  without 
a  vacuum  period,  (eun-e  1  Fig,  3)  was  not  very  efficient  in 
reducing  bleeding  when  creosote  was  used.  With  the  tar  and 
creosote  mixture,  however,  (curve  2  Fig.  3)  the  reduction  in 
bleeding  was  very  marked.  Steaming  evidently  has  a  much 
greater  effect  on  the  tar  aud  creosote  mixture  than  on  the  cre- 
osote. 

The  use  of  steam  followed  by  a  preliminary  vacuum  ii  also 
shown  in  figure  3.  A  vacuum  period  after  steaming  assisted 
somewhat  in  reducing  bleeding,  especially  when  creosote  was 
used  (compare  curves  1  and  2).  With  either  preservative 
bleeding  was  almost  negligible.  It  should  be  noted  that  a 
vacuum  period  is  necessary  after  steaming  the  blocks  ih  order 
to  remove  excess  of  moisture.  All  of  the  blocks  in  figure  3 
were  matched  with  each  other. 

Comparisons  of  the  bleeding  of  green  and  seasoned  blocks 
are  available  only  for  a  few  runs  on  long-leaf  pine  in  w4iich 
steaming  treatments  were  made.  The  results  are  given  in 
figure  4.  The  least  amount  of  bleeding  was  obtained  on  air- 
dried  material  (carves  3  aud  4)  and  the  greatest  amount  on 
green  material  treated  with  creosote  (curve  1).  With  either 
green  or  air-dried  material,  and  with  either  the  creosote  or 
the  tar  and  creosote  mixture,  bleeding  was  greatly  reduced 
when  both  steam  and  vacuum  treatments  were  applied.  All 
air-dry   blocks    were    matched,    and    all    green   blocks   were 
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nutohed.    The  air-dry  blocks,  however,  wer«  not  matched  with 
the  green  ones. 

The  influence  of  rate  of  growth  was  studied  only  by  com- 
paring the  results  of  the  tests  on  long-leaf  pine  and  rapid 
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growth  loblolly  pine  in  figure  5.  It  will  be  noted  that  the 
lob^lly  pine  bled  very  much  more  than  the  long-leaf  pine  when 
no  preliminary  vacuum  was  used.  When  preliminary  vacuum 
was  Tiaed,  the  absorption  could  not  be  controlled  and  40  pounds 
per  cubic  foot  was  absorbed.  While  the  per  cent,  of  bleeding 
was  reduced  the  total  amount  of  bleeding  was,  therefore,  still 
very  large. 

The  influence  of  the  amount  of  preservative  injected  ia 
shown  in  figure  6.  Bleeding  was  materially  increased  when 
absorption  was  increased,  especially  when  more  than  16  pounds 
per  cubic  foot  was  injected*,  or  when  the  tar  and  creosote 
mixture  was  used.  Compare  curve  1  with  3,  and  curve  2 
with  4;  additional  data  on  this  point  were  also  obtained,  but 
are  not  included  because  of  lack  of  space. 

The  effect  of  outside  pressure,  intended  to  show  the  effect 
of  the  expansion  of  blocks  in  the  street  on  bleeding,  did  not 
appear  to  have  much  influence  on  bleeding.  The  blocks  in 
thise  case  (air-dry  long-leaf  pine)  were  compressed  in  an 
iron  clamp  until  the  wood  was  crushed.  This  extreme  condi- 
tion would  not  be  reached  in  the  street.  Nevertheless,  bleed- 
ing was  not  greatly  increased.  The  results  are  given  for  both 
oils  in  figure  7.  Compare  curve  1  with  2  and  curve  3  with 
4;  curve  1  can  not  be  compared  with  3,  nor  curve  2  with  4 
as  the  blocks  were  not  matched  in  this  way. 

The  bleeding  of  oil  from  hemlock  is  shown  in  figure  8; 
without  the  use  of  vacuum,  bleeding  was  very  severe  (curves 
1  and  2).  A  preliminary  and  final  vacuum,  however,  reduced 
it  to  a  minimum  (curves  3  and  4).  All  of  these  blocks  were 
matched  with  each  other. 

The  effect  of  mixing  tar  with  creosote  is  shown  by  compar- 
ing the  resnlts  in  all  of  the  figures  from  1  to  6,  inclusive. 
When  no  preliminary  vacuum  or  steam  treatments  were  used, 
the  blocks  treated  with  tar  mixtures  in  most  cases  bled  con- 
siderably more  than  those  treated  with  creosote ;  this  was  true 

•It   should  be  noted  that  when   the  absorption   was  increased,  the 
amount  of  bleeding  could  also  increase  without  showing  a 
the  per  cent,  of  bleeding. 
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regardless  of  species.  Steaming  blocks  prior  to  treatment 
appeared  to  have  a  very  marked  retarding  iufluence  vriien  tar 
was  used.  The  tar  appeared  to  dry  in  the  onter  pores  of  the 
wood,  forming  a  mat  that  retarded  bleeding. 
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The  use  of  a  final  steam  bath  did  not  influence  the  bleeding 
materially,  but  removed  carbon  from  the  surface,  and  greatly 
improved  the  appearance  of  blocks  treated  with  the  tar  mix- 
ture.   The  data  on  this  point  are  not  given  in  the  figures. 

All  of  the  results  seem  to  indicate  that  bleeding  is  caused 
to  a  large  extent  by  the  expansion  of  air  in  the  wood  cells. 
Other  contributing  causes  which  no  doubt  aggravate  bleeding 
are  expansion  of  the  preservative  in  the  wood,  external  pres- 
sure exerted  upon  the  blocks,  excessive  absorption  of  preserva- 
tive by  some  of  the  blocks,  and  the  use  of  rapid  growth  woods. 
Sapwood  is  also  a  factor,  largely  because  of  the  excessive  ab- 
sorption of  oil  that  it  takes. 

flwelUng  Tests. 

The  results  of  the  swelling  tests  are  sho^vn  in  figures  9  and 
10.  In  both  eases  the  blocks  were  soaked  in  water.  The  com- 
plete data  on  the  tests  in  which  the  blocks  were  placed  on  a 
sand  cushion  are  not  as  yet  available. 

Figure  9  shows  the  effect  of  mixing  carbon-free  air  with 
creosote  on  swelling;  untreated  blocks  are  included  for  com- 
parison. The  expansion  of  untreated  wood  was  comparatively 
very  rapid,  reaching  80  per'  cent,  of  the  maximum  in  ten  days, 
and  the  maximum  in  forty  days.  The  maximum  with  creosote 
was  reached  in  four  months,  and  with  tar  and  creosote  mix- 
tures in  7  to  8  months.  The  maximum  swelling  of  the  blocks 
treated  with  creosote  was  a  little  less,  and  the  rate  of  swelling 
considerably  less  than  in  the  untreated  wood. 

Taking  into  consideration  the  discrepancies  which  can  not 
be  avoided,  because  of  the  uncertain  variability  of  wood,  we 
may  conclude  that  increasing  tnr  in  a  tar  and  creosote  mixture 
tends  to  reduce  the  rate  and  the  total  amount  of  swelling. 

Figure  10  shows  the  effect  of  free  carbon  on  swelling.  It 
was  found  that  free  carbon  had  very  little  influence  on  swell- 
ing. The  results  obtained  were  variable,  and  seemed  to  have, 
but   little   relation   to   the   carbon   content.     The   variability 
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seemed  to  be  due  to  a  mat  of  carbon  which  formed  during 
treatment  and  doiiKed  up  the  pores  of  the  wood  caiiRin^  uneven 
penetration. 
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Testa  similar  to  those  described  here  were  made  on  two 
other  tars,  but  are  not  included  because  of  lack  of  space.  The 
conclusions  were  similar  in  all  respects,  however,  and  substan- 
tiate those  stated  here. 

The  following  conclusions  were  drawn  as  a  result  of  all 
the  tests  made  on  swelling: 

1.  The  rate  of  swelling  was  much  slower  in  treated  blocks 
than  in  untreated  blocks.  In  all  cases  where  the  blocks  were 
soaked  in  water  the  maximum  swelling  obtained  was  at  least 
two-thirds,  and  in  most  cases  was  only  slightly  less  than  that 
of  untreated  wood, 

2.  The  maximum  swelling  was  leas  in  blocks  treated  with 
tar  mixtures  than  with  creosote. 

3.  Free  carbon  did  not  appear  to  influence  swelling. 

4.  No  swelling  occurred  in  the  case  of  wood  treated  in 
green  condition  (data  on  this  point  not  shown). 

Test  Pavement. 

After  the  laboratory  tests  were  concluded,  arrangements 
were  made  for  the  treatment  and  laying  of  an  experimental 
pavement  in  co-operation  with  the  Kanaaa  City  Terminal  Com- 
pany at  Kansas  City,  Missouri.  The  blocks  were  treated  by 
the  Ayer  and  Lord  Tie  Company  at  Argenta,  Ark.,  under  the 
supervision  of  a  representative  of  the  Forest  Service,  as  fol- 
lows : 

One  section  of  green  long-leaf  pine  blocks  was  treated  with 
paving  oil,  and  one  with  a  distillate  creosote  oil  fumiahed  by 
the  Barrett  Manufacturing  Company,  The  blocks  were  given 
a  steam  treatment  and  a  preliminary  and  final  vacuum.  A 
third  section  of  air-dry  blocks  was  treated  with  paving  oil 
without  steaming  or  vacuum  treatments.  About  300  square 
yards  were  treated  for  each  section.  These  blocks  are  being 
laid  at  the  present  time  and  results  on  bleeding  are  not  as 
yet  available.  Their  appearance,  however,  is  very  indicative. 
Those  treated  without  steaming  or  vacuum  were  covered  with 
a  layer  of  tar  and  difficult  to  handle.  The  others  were  dr7  and 
clean,  no  pitch  or  tar  being  present  on  the  surface. 
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Genkral  Conclusion. 
These   tests  seem   to   indicate   that   longleaf  pine   paving 
bLocks  should  be  treated  in  the  green  condition  after  being 
well  steamed.     All  blocks,  even  if  thoroughly  air-seasoaed, 
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should  be  well  steamed.  While  it  is  true  that  a  preliminary 
and  final  vacuum  greatly  retarded  bleedinji  of  air-s?asone(i 
wood,  a  preliminary  vacuum  will  tend  to  make  the  absorption 
of  oil  too  rapid  during  treatment,  resulting  in  uneven  renetra- 
tion.  A  steaming  period  is,  therefore,  advisable  to  rpudcr  the 
absorption  less  rapid  and  allow  a  longer  and  more  intense 
pressure  period  to  be  applied.  Furthermore,  if  seasoned  blocks 
are  steamed,  they  will  take  up  moisture  and  expand  and 
should  be  less  liable  to  give  trouble  from  swelling  after  laying 
in  the  street.  For  these  reasons  it  would  be  preferable  to 
treat  green  material  when  it  is  possible  to  obtain  it. 

If  for  any  reason  the  blocks  can  not  be  laid  soon  after 
treatment,  they  should  be  covered  and  perhaps  wet  down  oc- 
cassionally  to  prevent  them  from  drying  out.  It  is  likely  that 
if  the  blocks  are  wet  when  laid,  expansion  troubles  will  be 
much  reduced,  provided  a  good  job  of  laying  is  done. 

It  would  seem  to  be  desirable  to  give  a  vacuum  treatment 
after  the  steaming  period  and  also  after  the  oil  has  been  re- 
moved from  the  cylinder.  If  tar  mixtures  are  used,  a  final 
steam  bath  should  succeed  the  final  vacuum  to  remove  carbon 
and  dirt  from  the  blocks. 

Absorptions  of  over  16  pounds  per  cubic  foot  hardly  seem 
necessary.  Data  are  available  which  show  that  heavier  ab- 
sorptions do  not  greatly  retard  swplling  and  they  tend  to  in- 
crease bleeding. 

It  seems  very  likely  that  the  reasons  why  some  pavements 
bleed  while  others  do  not  may  very  often  be  traced  to  the 
method  used  in  treatment.  A  plant  treating  green  material 
would  resort  to  a  steaming  and  vacuum  treatment  with  the 
result  probably  that  the  blocks  would  give  no  trouble.  The 
same  plant,  perhaps,  would  later  treat  seasoned  material  with- 
out steaming  it  or  giving  it  a  vacuum  treatment.  This  would 
be  the  simplest  method  of  treating  such  timber  as  much  time 
would  be  saved,  and  these  operations  would  seem  unnecessary. 
When  such  blocks  are  placed  in  the  pavement,  however,  there 
is  considerable  probability  that  bleeding  would  follow.    The 
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author  hopes  that  this  society  will  consider  the  advisability 
of  adopting  a  standard  specificatioa  for  treatment  that  will 
take  into  consideration  the  influence  that  tneUiods  of  treat- 
ment may  have,  both  on  bleeding  and  swelling.     The  Forest 
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Products  Laboratory  will  be  very  glad  to  co-operate  with  the 
association  to  the  fullest  extent  in  drawing  up  such  apecificft- 
tionfl. 

DISCUSSION. 

Me.  Howakd:  Did  you  put  blotting  paper  all  around  tiie 
block,  or  only  underneath  t 

Mr.  Teesdale:    Only  underneath. 

Mb.  Howard:    And  what  ran  down  you  measured  I 

Mr.  Tbbsdalb:    Yes,  sir. 

Mr.  Howard:  Did  you  suspend  the  blocks  in  the  oven,  or 
lay  them  on  the  blotting  papert 

Mr,  Teesdale  :  We  laid  them  on  the  blotting  paper,  on  the 
end  surface,  and  they  were  turned  over  every  day. 

Mr,  Howard:  How  would  it  do  to  wash  it  off  with  benzol 
first,  to  get  it  clean,  and  then  weigh  the  block,  and  then  put  it 
under  heat,  and  at  periodic  intervals  take  it  out,  and  wash  off 
the  exuded  tar  with  benzol,  evaporate  your  benzol  and  weigh 
what  is  left!  That  gives  >'ou  the  amount  of  oil,  and  add  the  oil 
up  at  the  end  to  see  what  oil  was  used. 

Mr.  Teesdale:  I  do  not  think  that  that  would  be  necessary. 

Mr.  Dow :  It  seems  the  expansion  causes  bleeding,  no  mat- 
ter what  the  treatment  has  been,  whether  they  have  been 
steamed  first  or  not.  I  have  seen  blocks  lying  on  the  street  in 
hot  weather  for  days  at  a  time,  and  not  a  particle  of  bleeding, 
but  as  soon  as  put  into  the  street  and  tightened  up  in  the  pave- 
ment, and  expansion  took  place,  they  started  bleeding;  and 
those  blocks  had  been  treated  by  the  steaming  process  first. 

Mr.  Macalluh:  What  percentage  of  cost  would  be  added 
to  steam  all  the  blocks  f 

Me.  Teesdale  :  I  do  not  know  that.  Perhaps  some  of  the 
producers  here  can  inform  us. 

Mr.  Lodd:  The  cost  of  steaming  all  blocks  is  not  excessive. 
It  is  almost  necessary  to  steam  blocks,  if  they  are  dried  at  all, 
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to  get  uniform  penetration.  The  usual  run  of  lumber  is  15  or 
20  per  cent,  of  sapwood,  and  if  the  lumber  is  very  dry  and  is 
treated  without  steaming,  the  sapwood  will  take  up  most  of 
the  oil,  and  the  heart  wood  will  be  robbed ;  so  in  order  to  get 
good  penetration  it  is  necessary  to  steam  the  blocks  before- 
hand, and  the  cost  does  not  amount  to  mnch. 

Mb.  Dow  :  The  dry  wood  is  very  much  harder  to  treat  than 
is  the  green  wood,  and  it  is  possible  that  is  the  reason  for  some 
of  your  results  here,  that  all  the  oil  stayed  in  the  outside 
courses  of  that  block,  and  then  wa^  easily  forced  out. 

Mr.  Teesdale:  In  general  thoroughly  air-seaaoned  wood 
takes  treatment  better  than  green  wood. 

Mr.  Dow:  We  find  to  the  contrary.  The  United  States 
Wood  Preserving  Company  some  time  ago  thought  they  had 
done  a  wise  thing  in  purchasing  a  lot  of  seasoned  timber,  and 
they  found  it  the  very  worst  to  treat. 

Mr.  Loud:  It  is  the  opinion  of  Dr.  Allen,  of  Swarthmore, 
and  also  connected  with  the  government  service,  that  the  real 
cause  of  the  bleeding  is  the  expansion  of  the  air  in  the  cells  of 
the  wood.  In  treating  ties  there  is  what  is  called  the  Bueping 
process,  and  in  that  the  wood  is  subjected  to  pressure  of  40 
or  50  pounds,  and  while  under  that  air  pressure  oil  is  run  in, 
and  8  suj>er-pre88ure  up  to  200  pounds  is  put  on.  That  drives 
the  already  compressed  air  into  the  cells  farther,  and  there* 
compresses  it  with  possibly  200  pounds  per  square  inch.  For 
20-pound  treatment  you  can  put  in  25  or  26  pounds  of  oil,  and 
when  the  pressure  is  relieved,  this  air  pushes  the  surplus  oil 
out.  An  absolutely  seasoned  block  has  possibly  60  per  cent,  of 
voids  in  the  wood,  and  those  voids  are  full  of  air,  and  when 
the  block  is  subjected  to  the  rays  of  the  sun  on  a  hot  summer 
day,  that  air  is  expanded,  and  forces  out  the  oil,  which  has 
been  made  more  fluid  by  the  heat,  exactly  as  it  does  in  the 
Rrueping  process  for  treating  ties.  The  reason  why  steaming 
and  green  material  help  the  treatment  is  that  water  takes  the 
place  of  the  air  in  the  cells,  and  you  haven't  the  same  power 
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to.push  the  oil  out.  On  our  dock  at  Norfolk  we  have  creosoted 
pine  flooring,  treated  with  tea  pounds  of  oil,  that  has  been 
down  possibly  four  or  five  years.  But  with  the  hot  summer's 
sun  down  there,  these  planks,  although  there  is  about  an'  inch 
space  between  them,  bleed  every  summer,  and  it  is  because  the 
wood  breathes  in  air,  as  the  earth  cools  the  air  at  night,  and  as 
it  is  hot  in  the  daytime,  it  keeps  forcing  out  the  oil  when  it 
gets  warmed  up. 


VITRIFIED  BRICK  STREET  CONSTRUCTION. 
%  Will  P.  Blair.  Cleveland.  Ohio. 

Since  the  meeting  of  the  Society  last  ,vear,  the  writer  has 
met  with  many  experiences,  found  many  conditions  and  ob- 
served many  instances  of  practice  in  street  and  road  building 
which  created  wonder  and  at  times  almost  bewildered  his 
mind.  Perhaps  many  of  you  eneotintered  like  experiences  but 
when  relieved  of  the  flurry  of  the  immediate  presence  of  such 
a  state,  you  have  been  brought  to  a  realization  of  a  continued 
need  that  you  and  I  and  all  who  are  battling  for  a  better 
street  and  road  condition  in  this  country  must  relax  in  no  wise 
of  sacrifice  and  service  for  advancement  all  along  the  line 
from  the  most  ignorant  and  unskilled  as  well  as  a  better  un- 
derstanding and  better  application  of  scientific  principles 
which  underlie  and  assure  the  greatest  efficiency  in  road 
building. 

During  the  past  season  we  have  observed  in  two  states  that 
in  repairing  the  chuck  holes  in  an  otherwise  fairly  good  water- 
bound  macadam  road  that  the  workmen  under  the  direction 
of  the  official  in  charge  were  digging  up  the  sod  from  the 
splendid  roadside  lawn  and  filling  up  the  depressions  with  it. 
In  a  certain  city  where  the  complaint  was  almost  universal 
against  the  repair  department,  the  administration  in  repairing 
ihe  cuts  and  openings  in  otherwise  good  grout  filled  brick 
streets  by  using  brick  of  a  different  color  than  those  used  in 
the  original  construction  and  using  in  the  patch  a  soft  filler 
between  the  joints.  Could  such  supervisory  power  be  expected 
to  accomplish  anything  but  waste  of  money? 

In  many  instances  we  have  found  no  attempt  whatever  at 
compressing  the  fills;  in  other  cases  only  single  rolling  was 
undertaken  where  the  depths  of  the  fill  were  from  five  to 
ten  feet. 
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In  one  instaiiGe  we  found  that  the  engineer  had  designed  a 
brick  road  providing  for  a  crown  fall  of  two  inches  in  two 
feet  and  bad  actually  let  the  contract  involving  snch  a  design, 
calling  for  an  expenditure  of  more  than  $40,000.  These  in- 
stances are  merely  noted  as  illustrations,  they  are  neither  rare 
nor  exceptional.  Similar  ones  can  be  recounted  by  the  hun- 
dred, when  you  come  into  contact  with  the  execution  of  care- 
fully drawn  specifications  through  the  lack  of  skill,  through 
unworthy  motive,  misinterpretation,  ignorance  or  design,  you 
seldom  find  the  details  of  the  specifications  followed,  though 
it  be  both  economical  and  easy  to  do  so.  The  dereliction  if 
applied  to  a  passenger  train  would  soon  wind  up  the  railroad 
service  in  this  country.  The  range  of  omission  and  commis- 
sion in  the  execution  of  the  work  reaches  from  a  momentary 
neglect  to  a  stubborn  resistance  against  complying  with  the 
specifications  of  the  contract.  The  street  thus  suffers  in  worth, 
oft-times  representing  a  lose  in  value  from  which  contractor 
or  no  one  else  receives  any  advantage  whatsoever.  The  loss 
is  measured  solely  and  only  by  the  economic  worth  of  the  road 
itself. 

The  remedy  for  these  things  lies  in  removing  the  obstruc- 
tions. It  matters  not  whether  it  is  a  derelict  contractor,  an 
incompetent  engineer  or  a  worthless  inspector.  The  value  of 
efficiency  must  become  more  appreciated  and  any  disposition 
that  hinders  and  avoids  must  give  way  to  healthy  rivalry  for 
excellence. 

However  disagreeable  and  discouraging  these  relative  con- 
ditions are,  is  it  becoming  that  we  shall  relinguish  our  efforts 
toward  a  better  understanding  and  appreciation  of  the  more 
refined  details  that  have  so  much  to  do  with  the  value,  dura- 
bility and  satisfaction  of  a  road  t  Shall  we  not  become  more 
familiar  with  the  reason  for  details  that  conserve  so  much  in 
the  interest  of  the  taxpayer  and  furnish  him  that  which  if  he 
takes  advantage,  will  result  in  the  highest  ideal  in  road  con- 
struction} We  must  bear  our  share  and  even  the  much  larger 
portion  of  it  toward  the  eradication  of  these  evils  first  men- 
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tioned;  it  rests  with  the  public  whether  or  not  they  enforce 
the  SQggestions  givea  them  for  their  benefit  and  welfare,  and 
to  establish  a  system  of  security  for  the  best. 

It  is  in  connection  with  the  latter  subject  that  I  wish  to 
offer  this  paper,  showing  if  possible  the  reaaoos  for  insistance 
upon  some  details  in  brick  street  construction  which  are  not 
difficult  to  execute  nnr  are  they  difficult  to  understand. 

It  is  wholly  upon  us  as  students  of  road  and  street  con- 
struction to  furnish  the  best  information  our  ability  permits  in 
scientific  methods  whichiresult  in  the  most  satisfactory  streets 
possible.  To  do  this  wc  must  take  into  account  all  the  varied 
demands  of  street  service. 

Satisfaction  in  use. 

All  elements  of  economy,  comfort,  and  sanitation. 

A  smooth,  uniformly  compressed  sub-base  is  a  primary 
essential. 

The  necessity  for  a  uniform  support  is  apparent  in  the  use 
of  the  street.  It  furnishes  the  element  of  economic  propor- 
tions for  the  remaining  superstructure. 

Every  practical  precaution  must  be  taken  to  preserve  the 
sub-base  in  a  continued  dry  state  to  a  depth  below  the  prob- 
able frost  line — if  there  be  no  frost  line,  the  requirement  of 
drainage  ia  not  so  essential,  the  reason  for  the  drainage  being, 
to  provide  against  expansion  and  rupture  which  follows  with 
low  temperature  if  moisture  is  present.  For  the  purpose  of 
securing  a  dry  condition  of  the  sub-base,  it  is  useless  to  drain 
with  little  fall  or  to  carry  any  great  distance  a  supply  of 
water  underneath  the  pavement.  The  water  from  underneath 
the  pavement  must  be  carried  through  transverse  or  triangular 
drains  as  quickly  as  the  greatest  fall  practical  will  permit. 
From  a  alow-moving  flow  by  capillary  attraction  the  moisture 
is  drawn  up  into  the  soil  or  earth  and  the  drain  is  of  no  use 
whatever.  The  surplus  water  must  be  carried  to  points  of  dis- 
posal through  tile  side  drains  or  sewers  located  as  far  distant 
from  underneath  the  pavement  and  as  far  below  the  frost  line 
as  possible.    Only  in  this  manner  is  it  possible  to  eliminate  the 
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injury  to  pavements  due  to  low  temperature  and  much  of  that 
due  to  high  temperature.  If  tbe  sub-base  is  dry,  it  furnishes  a 
better  support.  If  a  concrete  foundation  is  used,  such  drain- 
age will  prevent  the  intermittent  wet  and  dry  or  contracting 
and  expanding,  that  cracks  and  ruptures.  During  seasons  of 
very  high  temperature,  it  takes  away  the  hazard  of  a  rupture 
from  the  expanding  force  of  heat  and  steam.  A  erown  in  a 
street  serves  but  one  purpose — ^that  of  surface  drainage.  What 
little  therefore  is  needed  for  that  purpose  had  better  be  pro- 
vided in  the  artificial  foundation  with  a  flat  bottom  and 
crowned  top.  The  sub-base,  once  made,  let  it  remam  so.  It 
should  remain  aa  a  permanent  and  everlasting  investment  un- 
disturbed, and  not  as  is  sometimes  unfortunately  the  case,  in- 
jured by  hauling  over  it  materials  that  go  into  other  parts  of 
the  improvement.  It  ia  a  crime  to  utterly  destroy  this  part  of 
the  improvement  before  the  public  has  any  use  of  it  whatever. 
For  reasons  given  for  a  uniform  sub-base  corresponding  with 
that  of  the  finished  street,  the  concrete  base  must  be  finished 
likewise!  This  is  easily  accomplished  as  illustrated  by  making 
the  mix  sufficiently  wet  to  be  spread  with  the  back  of  a  dirt 
shovel  or  a  shovel  made  for  the  special  purpose  and  slightly 
heavier.  (See  Fig.  1.)  A  guide  template  is  greatly  to  be  pre- 
ferred over  stakes  to  test  the  accuracy  desired  for  a  smooth 
grade  and  cross  section.  The  proper  application  and  function 
of  tbe  sand  cushion  overlying  the  foundation  base  seems  to  be 
little  understood;  many  specifications  do  not  require  it  to  be 
rolled  and  when  it  is  provided  for,  but  little  importance  is 
attached  to  it.  Two  real  fights  between  the  contractor  and  the 
engineer  and  many  dispnfes  over  the  interpretation  of  the  re- 
quirement for  rolling  and  compression  of  the  cushion  took 
place  in  the  presence  of  the  writer  this  season.  The  sand 
cushion  must  be  made  to  furnish  a  uniform  and  even  support 
to  the  wearing  plate  of  the  brick  that  is  to  be  built  upon  it. 
Its  compaction  and  uniformity  must  be  accomplished  before 
the  brick  are  placed  upon  it.  It  must  be  rolled,  possibly 
dampened  and  re-rolled,  struck  off  and  re-rolled  and  depres- 
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sions  filled  until^t  presents  an  approach  to  a  solid  or  at  least 
reducing  to  a  minimum  the  voids  in  the  sand.  (See  Fig.  2.) 
A  mere  smoothing  of  the  top  of  the  aond  cushion  affording  a 
support  here  and  there  will  not  suffice  nor  will  it  do  at  all  to 
depend  upon  compressing  the  cushion  as  an  -incident  to  rolling 
the  brick.  The  attempt  to  roll  the  sand  cushion  transversely 
over  the  crown  is  almost  fatal  to  good  results. 

It  is  unnecessary  that  the  quality  of  the  sand  for  this 
cushion  should  conform  to  either  purity,  sharpness,  fineness  or 
even  freedom  from  soil.  Uniformity  in  its  character  and  free- 
dom from  refuse  and  pebbles  is  essential.  Suitable  sand  for 
the  cushion  therefore  is  readily  obtainable  at  reasonable  cost 
in  all  parts  of  the  country. 

Whatever  may  be  said  of  the  durability  of  the  brick  in 
their  service  as  a  wearing  surface,  it  is  well  to  bear  in  mind 
that  the  entire  preparation  of  sub-grade,  foundation  and  all 
else  ready  for  the  reception  of  the  brick  by  the  exercise  of 
care,  both  in  the  preparation  of  the  specifications  and  in  their 
execution,  the  work  thus  far  may  be  regarded  as  a  permanent 
part  of  the  improvement.  If  proper  care  is  exercised  as  to 
detail,  it  would  be  a  most  remote  happening  that  any  part  of 
the  work  should  sustain  an  injury  and  necessitate  a  repair  in 
any  way.  It  is  highly  important  therefore  and  surely  in  the 
interest  of  economy  that  all  details  of  the  plan  be  carried  ont 
to  the  utmost  and  the  plan  itself  be  such  as  to  include  in  it 
everything  necessary. 

It  is  weU  known  that  many  things  of  a  mechanical  natore 
are  only  best  done  in  one  way.  Certain  it  is  that  placing  the 
brick  on  the  sand  cushion  can  only  be  done  best  in  one  way — 
the  best  edge  must  be  uppermost. 

The  briek  must  be  placed  for  the  dropper  or  brick  layer  so 
that  this  result  will  follow  as  a  matter  of  fact  in  the  natural 
way  of  picking  it  up  and  dropping  it  in  place.  Someone  else 
must  place  them  in  readiness  for  this  operation  and  that  duty 
must  devolve  upon  the  laborers  who  bring  the  brick  to  him 
from  the  pile  along  the  street.    The  practice  of  first  dropping 
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the  brick  into  the  street  and  depending  afterwards  upon  tak- 
ing them  out  and  turning  them  over  should  no  more  be  allowed 
than  a  mason  in  building  a  wall  shonld  first  place  a  brick  the 
wrong  edge  out  for  no  apparent  reason  than  to  provide  the 
necessity  of  relaying  it.  In  street  work,  J;uming  the  brick  dis- 
turbs the  Band  cushion  and  in  wall  work,  the  mortar  bed  is 
injured  and  in  case  of  both,  the  value  of  the  construction  is 
greatly  lessened. 

The  brick -must  be  clean  when  placed  in  the  street.  I  re- 
cently knew  of  a  case  where  the  contractor  having  been  on  bis 
job  almost  daily,  allowed  his  men  to  throw  dirt  during  the 
excavation  process  upon  the  brick,  disregarded  the  fact,  and 
put  the  brick  into  the  street  unwashed.  On  thf  completion  of 
the  street,  the  contractor  was  so  proud  of  it  that  he  invited 
the  writer  to  go  over  it  with  him  to  inspect  it.  It  did  look 
good  and  I  did  not  have  the  courage  to  say  to  him  that  the 
bond  would  shatter  and  the  street  would  be  greatly  marred  in 
appearance  and  lesser  value  made  apparent.  In  less  than  a 
year's  time  the  bond  of  the  cement  filler  was  broken  and  the 
abutting  property  owners  are  contesting  the  pavement  for  the 
work.  The  contractor  was  one  old  in  experience  but  be  had 
not  learned  that  a  film  of  dirt  will  prevent  the  cement  filler 
from  adhering  to  the  brick.  It  is  needless  to  say  that  the 
neglect  here  lay  equally  upon  both  contractor  and  engineer. 
As  a  matter  of  economy,  the  brick  should  be  placed  at  right 
angles  with  the  curb  line.  I  have  no  patience  with  the  fancied 
theory  that  brick  or  stone  lying  in  the  street  north,  south, 
east  or  west  or  in  picture  form,  adds  or  detracts  to  their 
wearing  value.  It  is  the  physical  advantage  for  resisting  wear, 
impact  and  element  of  natural  climatic  effects  that  counts  for 
economy  in  road  construction. 

It  is  doubtless  expected  that  I  should  say  something  re- 
garding the  brick.  I  will  say  that  the  manufacturer  of  brick^ 
who  by  trick,  iguorantly  or  carelessly  undertakes  to  put  upon 
the  public  a  quality  of  brick  contrary  to  the  obligations  of  his 
contract  is  entirely  out  of  accord  and  out  of  sympathy  with 
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the  National  Paving  Brick  Manufacturers'  Association  and  of 
its  ofBcera. 

In  like  manner  we  wish  only  fair  dealing  from  our  patrons. 
In  the  rarest  instance  have  we  found  any  dereliction  during 
the  past  year  on  the  part  of  the  manufacturer.  To  the  con- 
trary, frequent  losses  have  been  sustained  by  incompetent  in- 
spectors and  in  many  cases  the  best  brick  were  among  those 


Fig.  5.    Medina  stone  block  pavement  in  southwest  comer  of  Square  at 
Cleveland,  O.,  well  laid  in  1901.    Note  excellent  condition. 

rejected.  We  believe  that  plant  inspection  wherever  practical 
will  remedy  much  of  evil  existing  in  this  respect  and  afford  a 
greater  protection  to  the  public.  It  will  reduce  the  number  of 
inspectors  and  tend  toward  greater  competency.  Brick  when 
placed  in  the  street  should  be  rolled  to  within  a  short  space  of 
the  dropper  as  a  matter  of  economical  precaution  as  you  can 
not  roll  them  with  the  sand  cushion  saturated  with  water — a 


800  AMERICAN   SOCIHTV  OK  MLXICll'AL  IMPllOVEMBNTS 

contiDgency  to  be  guarded  against  in  a  country  subject  to  fre- 
quent rain  falls.  There  must  be  no  Sow  of  sand  up  into  the 
joints  exceeding  one-half  inch  from  the  effect  of  the  rolling. 
If  so,  the  sand  cushion  is  not  what  it  should  be. 

It  does  seem  an  easy  matter  to  follow  our  well  known  direc- 
tions for  the  application  of  the  cement  filler.  The  trouble  does 
not  lie  with  a  lack  of  understanding  or  that  it  is  difficult. 
Failures  result  from  a  disposition  to  do  it  some  other  way  so 
that  negative  directions  seem  almost  necessary  as  well  as  posi- 
tive ones.  The  object  of  the  filler  is  to  unite  the  brick  units 
and  make  the  pavement  monolithic  and  thus  reduce  the  wear 
practically  to  one  of  friction  and  distribute  the  load  to  the 
widest  area.  It  must  therefore  be  hard,  tough  and  adhesive 
and  aa  nearly  impervious  as  possible  and  of  uniform  strength. 
To  secure  these  qualities  we  find : 

The  mixture  must  be  one  to  gne  of  fine  sharp  sajid  and  the 
best  quality  of  cement. 

That  it  must  be  mixed  and  applied  to  maintain  these  pro- 
portions in  place. 

That  it  must  be  applied  to  a  dampened  brick  surface  to 
make  it  adhere. 

That  it  must  extend  solidly  throughout  the  entire  inter- 
stices of  the  pavement. 

It  is  impossible  to  call  attention  to  all  negative  instructions 
or  suggestions.  Many  things  are  done  that  ought  not  to  be 
done  which  seem  improbable.  But  a  few  days  since,  on  a  job 
where  almost  every  step  in  construction  approached  the  ideal, 
an  intelligent  appearing  young  man  was  found  sprinkling  the 
second  coat  of  filler  that  had  become  slightly  too  stiff  in  shov- 
ing it  forward  in  the  second  coat,  washing  off  the  cement  coat- 
ing from  the  sand  particles  instead  of  thinning  by  an  inter- 
mixture of  very  thin  consistency.  A  cement  filler  having  been 
properly  applied,  do  not  expose  it,  do  not  allow  it  to  be 
wrecked  by  an  exposure  to  either  extreme  heat  or  violent 
changes  of  temperature.  Cover  it  up  and  protect  it  so  that  in 
its  setting,  its  maximum  strength  will  result. 
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A  brick  pavement  is  no  more  difficult  to  properly  build 
than  an  ordinary  dirt  or  macadam  road.  Ordinary  intelligence 
and  a  disposition  to  follow  the  lead  as  a  good  soldier  have  put 
into  many  hundred  brick  roads  and  streets  all  the  directions 
necessary  without  any  confusing  experiments  and  such  roads 
must  be  and  are  the  ideals  to  inspire  the  healthy  rivalr>-  of 
road  building. 


Fig.  6.    Medina  stone  block  pavement  on  neighboring  street  lo  Fig.  ■'! 
badly  laid  and  rapidly  going  from  bad  to  worse. 

It  is  not  expected  this  paper  will  do  more  than  indicate 
the  best  practice  in  brick  street  and  road  building.  I  never- 
thelesa  trust  I  have  succeeded  in  directing  your  serious  con- 
sideration to  the  importance  of  the  subject.  You  may  be  able 
to  further  judge  of  this  importance  from  the  illustrations  here 
given  (Figs.  3  and  4.)  The  one  Js  a  busy  street  built  upon  a 
concrete  foundation  of  six  inches  and  bearing  as  heavy  traffic 
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for  eight  years  last  past  as  can  be  found  in  our  Amerieui  cities 
of  200,000  population.  The  other,  a  street  built  upon  the 
natural  soil  frithout  an  artificial  foundation  and  bearing  an 
average  trafSc  in  the  residential  district  for  ten  years  last  past. 

The  importance  of  correct  plans  and  proper  execution  of 
work  where  reasonable  care  has  been  exercised  may  be  further 
appreciated  from  the  results  here  given.  In  a  large  city  where 
these  factors  obtain  a  most  careful  survey  of  355  brick  streets 
measuring  a  total  length  of  85.68  miles,  and  having  an  area  of 
1,204,955  square  yards  and  bearing  ai^  age  of  from  one  to 
twenty-five  years  with  an  average  life  of  fifteen  years,  ninety- 
nine  per  cent,  of  the  area  of  these  streets  are  in  good  condi- 
tion and  75  per  cent,  of  them  are  without  an  artificial  founda- 
tion. Repairs  from  wear  and  tear  have  been  so  negligible  that 
no  accurate  account  is  available  but  many  of  these  streets  have 
not  been  in  need  of  any  repair  whatever  and  it  is  thoroughly 
believed  that  on  many  of  these  streets  95  per  cent,  of  their 
area  will  not  need  any  repair  for  many  years  to  come. 

We  have  undertaken  to  measure  the  economic  value  of 
roada  and  streets  for  maJiy  years  by  merely  naming  them  by 
the  kind  of  predominating  material  of  which  they  are  made. 
In  view  of  our  presentation,  I  am  constrained  to  say  that  it 
is  a  waste  of  time  to  assemble  data  for  economic  value  unless 
you  take  into  account  the  manner  and  method  by  which  the 
road  is  constructed.  A  comparison  upon  any  other  basis  is 
withoutr  value. 

Importance  of  accompanying  data  in  measurement  of  the 
economy  and  value  of  a  road  with  manner  and  method  of  its 
construction  is  illustrated  by  two  pictures  represented  of 
roads  of  Medina  stone  block. 

The  one  in  the  southwest  comer  of  the  square  in  Cleve- 
land, Ohio,  built  in  the  most  approved  manner  and  method, 
the  joints  cement  filled,  in  1901,  and  subject  to  a  very  heavy 
traffic.  This  street  is  now  easily  cleaned,  afTording  a  sanitary 
condition  at  a  maximum,  traction  resistance  at  a  minimum, 
growing  slightly  better  under  use  from  year  to  year  without 
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a  penny  expended  for  maintenance  and  repair,  giving  every 
evidence  of  like  service  for  years  to  come. 

The  other,  a  nearby  street  in  the  same  city,  bnilt  of  the 
same  material,  subject  to  less  traffic,  its  condition  most  nn- 
sstisfaetory  in  the  extreme,  the  joints  filled  with  a  soft  filler, 
not  possible  to  maintain  an  even  surface.  It  grows  from  bad 
to  worse  year  by  year,  unfit  to  live  near  by,  unfit  for  use, 
serving  no  good  purpose  for  which  a  street  is  built,  and  en- 
tirely unsanitary. 

Clearly  we  might  be  led  to  build  our  streets  along  a  better 
and  a  more  perfect  line  if  the  data  which  present  information 
from  which  the  value  of  a  street  becomes  known,  will  be  made 
to  include  the  manner  and  method  of  construction  of  the  street 
upon  which  the  information  is  based. 

Like  comparisons  can  be  made  in  the  case  of  the  brick 
streets  here  shown  as  against  one  where  the  manner  and 
method  of  construction  is  ill-advised  or  carelessly  and  un- 
skillfuUy  built. 

DISCUSSION. 

Mr.  Driscoll:  What  was  the  foundation  or  soil  in  those  99 
per  cent,  of  streets  that  were  in  good  condition,  and  where 
75  per  cent,  had  no  artificial  foundation! 

Mr.  Bu.ir;  It  was  the  natural  soil  found  in  those  cities, 
sand,  clay,  gravel  and  sand,  clay  and  gravel. 

Mb.  F.  a.  Snyder:  What  about  the  under-drainage f  Also, 
I  would  like  to  know  whether  the  pavement  was  subjected  to 
frost t 

Mb.  B1.AIR:  They  were  built  in  country  where  the  frost 
goes  into  the  ground  something  like  three  feet,  but  the  drain- 
age is  good. 

Mr.  Sntdbr:    What  were  they  grouted  with! 

Mr.  Bt^ir  :    With  cement  and  sharp  sand. 
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sions  filled  until^t  presents  an  approKch  to  a  solid  or  at  least 
reducing  to  a  minimum  the  voids  in  tbe  sand.  (See  Fig.  2.) 
A  mere  smoothing  of  the  top  of  the  sand  cushion  affording  a 
support  here  and  there  will  not  suffice  nor  will  it  do  at  all  to 
depend  npon  compressing  the  cushion  as  an  incident  to  rolling 
the  brick.  The  attempt  to  roll  the  sand  cushion  transversely 
over  the  crown  is  almost  fatal  to  good  results. 

It  ia  unnecessary  that  the  quality  of  the  sand  for  this 
cushion  sbonld  conform  to  either  purity,  sharpness,  fineness  or 
even  freedom  from  soil.  Uniformity  in  its  character  and  free- 
dom from  refuse  and  pebbles  is  essential.  Suitable  sand  for 
the  cushion  therefore  is  readily  obtainable  at  reasonable  cost 
in  all  parts  of  the  country. 

"Whatever  may  be  said  of  the  durability  of  the  brick  in 
their  service  as  a  wearing  surface,  it  is  well  to  bear  in  mind 
that  the  entire  preparation  of  sub-grade,  foundation  and  all 
else  ready  for  the  reception  of.  the  brick  by  the  exercise  of 
care,  both  in  the  preparation  of  the  specifications  and  in  their 
execution,  the  work  thus  far  may  be  regarded  as  a,  permanent 
part  of  the  improvement.  If  proper  care  is  exercised  as  to 
detail,  it  would  be  a  most  remote  happening  that  any  part  of 
the  work  should  sustain  an  injury  and  necessitate  a  repair  in 
any  way.  It  is  highly  important  therefore  and  surely  in  the 
interest  of  economy  that  all  details  of  the  plan  be  carried  out 
to  the  utmost  and  the  plan  itself  be  such  as  to  include  in  it 
everything  necessary. 

It  is  well  known  that  many  things  of  a  mechanical  nature 
are  only  best  done  in  one  way.  Certain  it  is  that  placing  the 
brick  on  the  sand  cushion  can  only  be  done  best  in  one  way — 
the  best  edge  must  be  uppermost. 

The  brick  must  be  placed  for  the  dropper  or  brick  layer  so 
that  this  result  will  follow  as  a  matter  of  fact  in  the  natural 
way  of  picking  it  up  and  dropping  it  in  place.  Someone  else 
must  place  them  in  readiness  for  this  operation  and  that  duty 
must  devolve  upon  the  laborers  who  bring  the  briek  to  him 
from  the  pile  along  the  street.    The  practice  of  first  dropping 


THE  EFFECT  OF  LEAKING  ILLUMINATING  GAS  ON 
BITUMINOUS  PAVEMENTS. 

By  George  C.  Warren,  Boston,  Mass. 


To  everyone  who  hiui  had  long  experience  in  bituminous 
pavement  construction  and  maintenance,  it  is  well  known  that 
illuminating  gas  escaping  from  sub-surface  gas  mains  is  very 
injurious  to  all  forms  of  bituminous  pavements,  and  yet  we 
frequently  iind  representatives  of  gas  companies  and  city  offi- 
cials ridiculing  the  idea  that  gas  can  have  any  effect  on  such 
pavement  surfaces. 

The  fact  is  that  illuminating  gas,  a  bituminous  substance, 
and  hydrocarbon  quite  similar  in  its  chemical  composition  to 
light  tar  and  oil  distillates,  is  lighter  and  more  penetrating 
than  the  distillates  and  even  more  rapidly  attacks  and  liquifies 
a  bituminous  cement,  no  matter  whether  the  bitumen  be  a  tar 
or  an  asphaltic  product. 

Experiment  No,  1. 

For  testing  the  effect  of  illuminating  gas  on  asphalt,  there 
is  submitted  herewith  a  very  simple  apparatus  and  photograph 
thereof. 

Photo  No.  1. 

Glass  jar  containing  baskets  of  hard  asphalt  and  sand  asphalt  mixture. 

Photo  taken  at  start  of  experiment,  Aug.  18,  1914. 

Illuminating  gas  entered  at  tube  "C,"  filled  the  jar  and  passed  out  at 
tube  "D"  to  a  burner. 

Gas  passed  through  jar  daily  8:00  A.  M.-5:00  P.  M.  from  Aug.  18, 
1914,  to  Oct,  5,  1914,  except  Sundays  and  Labor  Day,  but  naturally  jar 
was  filled  with  quiet  gas  during  nighis.  Sundays  and  Labor  Day. 

The  glass  jar  contains  2  baskets  of  No,  10  mesh  screen. 

Basket  A  contains  1-inch  cube  of  hard  California  Refined  Asphalt 
penetrating  20  degrees  Dow. 

Basket  B  contains  I-iiich  cube  of  mixture  consisting  of  \rell  graded 
sand  90  per  cent.  - 

Calrfornia  Asphaltic  Cement  (75  degrees  Dow)  10  per  cent. 
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A  similar  jar  and  contents  which  was  not  subjected  to  gas,  has  been 
kept  alongside  of  the  "gas  jar"  during  the  experiment  to  show  that  soften- 
ing of  material  in  the  gas  jar  was  due  to  gas  and  not  change  of  tem- 
perature, is  exhibited  herewith.    (See  Photo  No.  6.) 


Photo   I.     Glass  jar  containing  baskets  of  hard 
asphalt  and  sand  asphalt  r 


Photo  No.  2. 
"Gas  Jar"  Sept.  3,  1914.  After  15  Days'  Exposure  to  Gas. 

Photo  No,  3. 
"Gas  Jar"  Sept.  12.  1914,  After  24  Days'  Exposure  to  Gas. 

Photo  No.  4, 
"Gas  Jar"  Sept.  16.  1914,  After  28  Days'  Exposure  lo  Gas. 

Photo  No.  5. 
"Gas  Jar"  Sept.  24.  1914,  After  36  Days'  Exposure  to  Gas. 
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Photo  No.  6. 

Jar  containing  baskets  of  hard  asphalt  and  sand  asphalt  mixture  same 
as  in  the  jar  shown  in  preceding  photos.  This  jar  was  not  subjected  to 
gas  but  stood  alongside  of  the  other  jar  during  entire  experiment.  Photo 
taken  October  5,  I9U. 

Photos  Nos.  2  to  5,  inclusive,  are  the  same  jar  as  shown  in 
Photo  No.  1  taken  during  the  test  of  six  weeks  on  the  follow- 
ing dates  respectively — September  3rd,  12th,  16th  and  24th. 

Photo  6  shows  that  the  softening  was  in  no  way  due  to 
change  of  temperature. 

The  daily  diary  of  condition  of  asphalt  and  mixture  is  as 
follows : 

Experiment  started  August  18,  1914, 

Asphalt  Basket.  ■  Mixture  Basket. 

Aug,    19  to  27    No  noticeable  change  No  change  except  mix- 

ture glossy  and  sticky. 

28  Asphalt  began  to  creep  through,  lot^cing 

like  small  beads  in  the  wire  mesh.  Ditto  above 

29  Ditto  above.  Ditto  above 

30  Gas  turned  off;  Sunday;  no  observation.  Dittoabove 

31  Outside  of  wire  basket  coated  with  as- 
phalt which  had  crept  through  the  mesh.  Dittoabove 

Sept.     1     Above  condition   slightly  increased,  Dittoabove 

2  Asphalt  forming  drop  at  bottom  of  basket.  Ditto  above 

3  Asphalt  increasing  in  softness ;  above 
drop  has  formed  long  pendant  and  .small 
portion   dropped  to  bottom  of  jar.     See 

Photo  No.  4.  Dittoabove 

4  Ditto  above ;  more  drops.  Ditto  above 
a    Ditto  above;  more  drops. 

8    Sunday ;  gas  turned  off ;  no  observation,  Sunday 

7  Holiday;  gas  turned  off;  no  observation.  Holiday 

8  3  distinct  pendant  drops  of  asphalt  sur- 
face settled  half  way  down  basket.  Same  as  Sept.  5 

!l    Same  as  above.  Same  as  Sept,  5 

10    Same  as  above.  Same  as  Sept.  .5 

H-28  Impossible  to  make  intelligible  diary,  there  being  almost  imper- 
ceptible changes  from  day  to  day.  There  has  been,  however, 
continuous  but  ■•low  leakage  of  asphalt  from  the  basket.  The 
long  pendant  drop  shown  in  photo  No.  1}  broke  on  Sept.  12th. 
A  new  drop  started  to  form  at  that  lime  and  on  Sept.  28  had 
reached  about  three-quarters  the  distance  from  basket  to  bottom 
of  j.r. 


«08  AMERICAN  aOCIKTY  OP  MKNICIl'AL  IMPROVEHENTS 


m 


J  I 

i     "    I 

I  i\ 


.as 


nl! 


LEAKINO  GAS  AKD  BITl'UIKOtTS  PAVEUEKTS  309 

Results  np  Experiment  No.  1. 

Mlirarc  RcRaed  Am. 

BMkel  BMkct 

Net  weight  material  at  start 17,90  grams    14.13  granis 

Net  weight  material  9-38  (41  days) 18.04  grams    10.52  grams 

Increase  in  weight Wgrams 

equals  0.78%  of  the  mixture  or  8%  of  the 
bitumen.  -. 

Amount  asphalt  dripped  from  basket 3.61  grams 

Amount  asphalt  dripped  from  basket 25.50% 

The  paving  mixture  of  asphalt  and  sand  has  become  reduced  to  the 
condition  of  a  mixture  of  heavy  oil  and  sand. 

The  foreftoinK  experiment  clearly  proves  the  following 
fundamental  facts: 

A.  That  itluminatiDK  gas  without  agitation  rapidly  liqui- 
fies aaphalt  cement  and  refined  asphalt  and  destroys  its  value 
as  a  cementing  medium. 

B.  That  illuminating  gas  not  only  attacks  but  combines 
with  the  asphalt,  increasing  its  weight. 

ExPKKr.MENT  No,  2. 

Commercial  illuminating  gas  is  very  complex  in  composi- 
tion and  the  portion  which  produces  the  luminous  portion  of 
the  normal  flame  is  very  similar  in  composition  to  benzol, 
which  when  chemically  pure  is  practically  a  perfect  solvent 
for  the  bitumen  which  is  the  active  component  of  all  asphalts 
and  coal  tar  pitches. 

It  is  but  natural  then  that  when  this  gas  comes  in  contact 
with  any  bituminous  cement  that  more  or  less  of  the  "illumi- 
nants"  of  the  gas  are  absorbed  by  the  bituminous  cement  and 
the  candle  power  of  the  gaa  correspondingly  reduced,  and  it 
is  on  account  of  this  fact  that  the  gas  companies  not  only 
exercise  the  greatest  possible  care  in  cooling  the  gas  to  con- 
dense and  separate  out  as  completely  as  possible  all  oils  and 
tars  but  also  for  many  years,  have  insisted  that  all  the  cast 
iron  pipes  used  as  mains  bf  coated  with  "asphalt  dip"  on  the 
outside  only,  even  though  such  pipe  is  more  expensive. 

In  the  ordinary  process  for  the  manufacture  of  coal  gas  the 
candle  power  is  usually  le.ss  than  desired  and  the  gas  is  usually 
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enriched  by  the '  addition  of  water  gas,  the  latter  being  pro- 
duced by  the  chemical  combination  of  petroleum  oil  and  steam 
under  application  of  high  heat. 

It  may  not  be  generally  known  to  those  present,  however, 
that  in  the  absence  of  a  earburetted  water  gas  plant  the  most 
available  method  of  enriching  the  gas  is  the  direct  addition  of 
benzol  vapor  to  not  over ,3  per  cent. 

In  order  to  show  the  rapidity  with  which  asphalt  cement 
will  absorb  illnminants  from  gas.  Experiment  2  is  submitted 
herewith : 

The  apparatus  is  designed  to  show  the  comparative  bril- 
liancy of  two  flames  of  identical  size,  one  burning  normal  gas 
which  has  passed  through  a  glass  tube  containing  dry  sand; 
the  other  llame,  burning  gas  which  has  passed  through  a  cor- 
responding %-ineh  tube  32  inches  long  containing  a  sand  as- 
phalt mixture.  It  will  be  noted  that  in  the  case  of  the  normal 
flame  the  "blue"  portion  is  very  small  and  the  flame  luminouB 
while  in  the  other  the  "blue"  portion  of  the  flame  is  relatively 
much  larger  and  the  flame  itself  much  lower  candle  power. 
Photo  No.  7. 

Front  side  of  apparatus  entirely  open  showing  the  burners  and 
character  of  Rames,*  On  left  showing  brilliant  flame  of  normal  illuminat- 
ing gas.  On  right  showing  darkened  flame  from  gas  which  has  passed 
through  sand  asphalt  mixture.  Note  the  difference  in  the  size  of  the 
"blue"  portions  of  each  ftame  and  difference  in  brilliancy  of  the  "halo" 
around  each. 

While  this  comparison  can  be  plainly  seen,  as  shown  in 
photo  7,  the  contrast  is  more  marked  when  the  oiled  paper 
screen  is  placed  in  front  of  the  burners  as  shown  in  photo  8, 

Photo  No.  8. 

Front  side  of  apparatus  closed  by  a  translucent  oiled  paper  screen 
showing  at  left  side  bright  light  from  normal  flame  and  at  right  darkened 
light  from  gas  which  has  passed  through  sand  asphalt  mixture. 

From  the  point  of  view  opposite  to  Experiment  No.  1,  Ex- 
periment No.  2  proves  the  injurious  effect  on  illuminating  gas 
by  contact  with  asphalt  or  other  viscous  bituminous  materiaL 
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ESPEBIMENT  \0.  :). 

Having  proved  the  effect  od  the  bituminous  cement  and  on 
the  illnminatiiig  gas  by  their  contact  with  each  other,  the  next 
step  in  our  experiments  is  to  measure  that  effect  on  the 
bituminous  material  as  a  softening  agent. 

This  experiment  was  made  by  filling  a  one-quart  fruit  jar 
about  6  inches  deep  with  liquid  asphalt  of  specific  gravity  of 
1.0  on  afternoon  of  September  18th.  It  is  necessary  in  carry- 
ing out  this  test  to  employ  liquid  asphalt  and  also  to  apply  the 
gas  under  higher  pressure  than  is  on  the  ordinary  gas  burner, 
in  order  that  the  gas  may  pass  freel^'  through  the  asphalt. 

Two  tubes  were  inserted;  one  for  inlet  of  gas  extending  to 
"  bottom  of  jar,  the  outlet  tube  being  of  course  above  the  surface 
of  the  asphalt  with  a  burner  at  top  of  tube.  With  the  excep- 
tion of  Sundays,  September  20th  and  27th,  gas  has  been  pass- 
ing through  this  asphalt  and  burned  at  outlet. 

Photo  No.  9. 

Glass  Jar  Containing  Liquid  California  Asphalt.     Gas  Entering  at  "A" 

and  Out  at  "B." 

After  12  days'  exposure  to  gas  the  asphalt  had  increased 
2,96  per  cent,  by  weight  and  4  per  cent,  in  volume. 

The  comparative  characteristics  of  this  liquid  asphalt  before 
and  after  the  above  exposure  to  gas,  are  as  follows : 

Before  After 

Specific  Kravity  at  60°  F. 1.00  0.99 

Flash  Point 190°  F.  120'  F. 

Engler  Viscosity  

1st    50  C.C 15fi  sec.  75  sec. 

2nd  50  C.C 170  sec.  90  sec. 

Weight    955.1  grams  983.6  grams 

Increase  of  weight 2.96% 

Volume    955.1  c.c,  993.5  c.c. 

Increase  in  volume i% 

It  may  be  well  to  here  state  that  while  asphalt  and  sand 
mixtures  are  used  in  making  these  tests,  being  more  conveni- 
ent for  small  experiments  than  coarser  bituminous  mixtures, 
it  is  not  intended  to  claim  that  one  bituminous  paving  mixture 
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is  more  readily  affected  by  gas  exposure  than  another,  and 
more  particularly  it  is  not  claimed  that  the  particular  form 
of  bituminous  pavement  surface  in  which  the  vrriter  is  moat 
commercially  interested  is  affected  to  any  less  degree  than 
other  bituminous  mixtures. 

The  foregoing  is  of  practical  as  well  as  scientific  interest 
and  believed  to  be  worthy  of  record  in  the  proceedings  of  this 
Society.  To  iis  as  practical  road  engineers  and  road  builders, 
however,  the  important  question  is  the  title  of  this  paper: 
"The  Effect  of  Leaking  Illuminating  Gas  on  Bituminous  Pave- 
ments" and  "What  are  we  going  to  do  about  itt" 

In  my  thirty  years  of  experience  with  asphalt  and  other 
bituminous  pavement  construction,  this  matter  has  come  up 
many  times,  and  generally  the  persistent  claim  of  the  gas  com- 
panies is: 

1.  That  it  is  ridiculous  to  suppose  that  gas  will  attack  an 
asphalt  pavement. 

2.  That  the  gas  mains  have  been  carefully  tested  by  plug- 
ging holes  through  the  pavement  and  into  the  ground  and  that 
there  are  no  leaks. 

3.  When  the  main  is  on  the  side  of  the  street  opposite  a 
portion  of  the  street  affected,  it  is  too  far  away. 

I  would  comment  on  these  points  as  follows : 
1.  There  can  be  no  question  but  that  coal  gas,  being  a 
hydro-carbon  in  gaseous,  and  therefore  its  most  penetrating 
form,  will  attack  any  form  of  bitumen  even  more  rapidly  than 
oil,  just  as  gasoline,  being  more  penetrating,  will  attack 
bitumen  more  rapidly  than  heavier  oil,  such  as  machine  oil,  for 
instance. 

I  particularly  remember  one  extremely  aggravated  case 
on  West  End  avenue.  New  York  City,  about  fifteen  years  ago, 
which  became  re-affected,  and  the  asphalt  pavement  again 
ruined  within  three  months  after  it  was  resurfaced,  the  Oas 
Company  having  claimed  that  they  had  thoroughly  tested  the 
mains  and  repaired  the  leaks.    Shortly  subsequent  to  this,  the 
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Gaa  Company  was  obliged  to  entirely  relay  the  ga&  main  and 
the  pavement  was  again  relaid, 

2,  Even  if  they  dialike  to,  or  will  not  admit  it,  the  gas 
companies  well  know  that  the  "plugging"  test  only  sometimes 
locates  the  leaks.  They  naturally  dislike  to  go  to  the  expense 
of  tearing  up  and  relaying  pavements  and  excavating  to  and 
uncovering  the  mains,  unless  the  conditions  become  such  that 
they  are  absolutely  required  to  do  so. 

3.  The  leaking  gas  naturally  follows  the  tines  of  least 
resistance  which  may  be  in  either  a  nearly  vertical  line  and 
show  the  result  almost  immediately  above  the  leak,  or  what  is 
extremely  hard  to  find,  may  follow  a  long  distance  through  a 
vein  of  porous  earth  or  along  the  space  formed  by  some  old 
settled  trench  and  reach  the  pavement  surface  a  long  distance  - 
from  the  leak.  In  such  cases  the  pavement  is  generally  af- 
fected over  a  large  area,  because  the  earth  has  become  quite 
generally  saturated  with  the  gas,  which  gradually  works  up 
to  the  pavement  surface. 

I  remember  a  case  in  about  1888  on  Butger  street,  Utica, 
N.  T.,  where  the  first  indication  of  trouble  in  the  gas  main  was 
the  effect  on  the  asphalt  pavement.  The  gas  company  claimed 
they  had  repaired  the  leak  and  a  considerable  area  of  pave- 
ment was  relaid.  About  a  month  later  an  elderly  couple, 
while  asleep  in  one  of  the  residences  nearly  a  block  away,  were 
nearly  asphyxiated  by  gas  leaking  from  the  street.  Probably 
the  gaa  had  first  found  a  partial  outlet,  following  along  a 
vacancy  in  some  trench  settlement,  and  then  through  the  pave- 
ment. Subsequently  the  leak  became  worse,  with  the  serious 
result  referred  to  above. 

Frequently,  if  not  generally,  the  first  indication  of  leak  in 
the  gas  main  where  the  street  has  a  bitumen  pavement,  is  the 
effect  on  the  pavement,  in  which  case  it  is  good  fortune  that 
the  pavement  is  of  a  character  which  is  affected  by  gas  and 
will  permit  the  gas  to  permeate  the  surface,  thus  lessening  the 
chance  of  serious  casualty  as  above  ontlined  in  Utica. 
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The  visible  effect  of  leaking  gas  on  a  bituminous  pave- 
ment is  a  serious  "shifting"  or  "rolling"  of  the  pavement  in 
its  softened  condition,  accompanied  by  a  breaking  up  of  the 
surface  into  a  "crackled"  appearance  not  unlike  the  folds  or 
cracks  in  an  alligator's  back. 

Generally  when  this  condition  is  noticed,  a  perceptible  odor 
of  gas  will  be  found  in  the  pavement  surface,  but  sometimes 
the  leak  may  have  been  repaired  or  the  gas  taken  another 
course  and  the  gas  escaped  so  that  its.  odor  cannot  be  detected, 
yet  the  pavement  is  left  in  a  seriously  damaged  condition.  On 
the  other  band,  under  certain  subsoil  conditions,  the  earth 
below  the  pavement  may  retain  the  escaped  gas  and  continue 
to  have  its  damaging  effect  for  months,  if  not  years  after  the 
gas  main  has  been  repaired,  and  the  cause  of  the  trouble  prob- 
ably removed. 

The  effect  on  the  pavement  may  extend  for  a  considerable 
period  beyond  the  repairs  to  the  gas  main,  unless  steps  are 
taken  to  provide  frequent  vents  left  open  for  several  days  if 
not  weeks  after  repairs  to  the  gas  mains  are  made. 

In  such  cases,  before  making  repairs  to  the  pavement,  its 
entire  surface  over  the  main  and  where  the  surface  shows  the 
effect  of  ^aa,  should  be  removed  and  the  gas  main  should  be 
thoroughly  repaired  {renewed  if  necessary).  After  the  leaks 
are  repaired,  vents  or  openings  at  least  one  foot  square,  ex- 
tending from  the  surface  to  the  level  of  the  gas  main,  should 
be  left  open  for  two  or  three  weeks  or  longer,  if  there  is  still 
any  odor  of  gas,  and  the  openings  then  refilled  and  thoroughly 
tamped  and  the  pavement  surface  relaid.  With  this  precaution 
the  trouble  will  probably  be  overcome  if  the  gas  company  has 
not  been  too  parsimonious,  inefficient  or  incomplete  in  making 
of  repairs  to  the  gas  mains. 

In  conclusion,  it  may  be  well  to  call  attention  to  a  per- 
nicious but  quite  general  custom  of  the  gas  companies  in  their 
"hunt"  for  leaks.  I  refer  to  the  custom  of  having  two  or  three 
men,  one  of  them  selected  for  his  "smelling"  efficiency,  go 
along  the  street,  where  there  are  indications  of  gaa  leaks,  ham- 
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mering  a  eone  shaped  bar  through  the  pavement  into  the 
ground  below.  These  holes  are  made  at  intervals  of  a  few 
feet.  The  "smeller"  man  puts  his  nose  to  the  holes  and  if  he 
discovers  a  sufficient  odor  of  gas  to  attract  his  attention,  an 
opening  is  dug  to  try  to  discover  the  leak.  If  the  "smell" 
test  does  not  locate  a  leak  apparently  below  the  hole,  it  is 
quietly  filled  with  dirt.  A  few  weeks  later  the  city  official,  or 
the  "poor  devil"  of  a  paving  contractor,  if  he  happens  to  have 
the  pavement  under  "guaranty,"  finds  serious  holes  along  the 
center  line  of  the  pavement  and  not  being  able  to  trace  the 
trouble  to  any  cause,  he  makes  the  repair,  if  his  "guaranty" 
is  good,  or  "lets  it  slide"  if  he  and  his  "guaranty"  are  no 
good,  and  perhaps  at  the  end  of  a  law  suit  the  city  makes  the 
repairs.  The  simple,  but  so  far  a^  the  writer  knows  never 
enacted,  cure  for  this  evil  is  an  ordinance  requiring  gas  com- 
panies, whenever  they  want  to  test  their  mains,  to  cut  openings 
of  sufficient  size  through  the  pavement  to  enable  excavation 
to  the  gas  main,  absolutely  prohibiting  the  promiscuous  drill- 
ing holes  through  the  pavement  as  above  described  and  to  pay 
for  making  a  proper  repair  to  the  pavement.  With  the  enact- 
ment and  enforcement  of  such  ordinances  the  chances  of  locat- 
ing the  leaks  are  greatly  increased  and  the  unfairness  to  the 
city  and  contractor  of  making  holes  in  the  pavement  without 
adequately  repairing  them  will  be  eliminated. 


EFFECT  OF  ILLUMINATING  GAS  ON  BITUMENS. 


Discussion  by  S.  B.  Church  of  Preceding  Paper  by  Geo.  0.  Warren. 


-  The  destructive  effect  upon  bitumens  of  illuminatmg  gas, 
and  also  of  the  liquid  that  condenses  from  illuminating  gas  in 
the  holders  and  mains  was  first  called  to  my  attention  during 
1907,  in  connection  with  an  investigation  of  the  comparative 
value  of  various  bitumens  for  waterproofing  underground 
structures.  At  that  time  I  conducted  a  number  of  laboratory 
tests  along  lines  very  similar  to  those  described  by  Mr.  War- 
ren, and  found,  as  he  has  found,  that  in  an  atmosphere  of 
illuniinating  gas,  bitumens  are  softened  verj'  appreciably.  I 
also  found  that  the  solvent  action  of  the  gas  condensate,  com- 
monly   known    as   "gas   drips,"   on   the   bitumen,   was   very 


More  recently,  we  have  undertaken  an  investigation  of  the 
physical  and  chemical  characteristics  of  a  wide  range  of 
bitumens,  including  asphalts  and  tar  pitches.  That  portion  of 
the  investigation  dealing  with  the  effect  of  illuminating  gas 
on  bitumens  was  conducted  as  follows : 

Accurately  weighed  quantities  of  the  bituminous  material 
were  placed  in  ordinary  porcelain  combtistion  boats;  were  ex- 
posed to  the  effect  of  a  stream  of  illuminating  gas  Sowing  at 
a  rate  of  3,5  cubic  feet  per  hour  for  six  days.  The  tests  were 
carried  out  in  specially  constructed  iron  tubes  in  which  a  tem- 
perature of  15  degrees  0.  was  maintained  by  means  of  a  water 
jacket,  and  a  burner  controlled  by  a  metallic  regulator.  The 
flow  of  illuminating  gas  was  regulated  by  meter  control,  and 
by  having  the  gas  pass  through  a  definite  opening  of  1/64  inch 
diameter.  At  the  end  of  the  test  the  boats  were  removed, 
weighed,  and  the  bitumen  removed  from  the  boats,  run  into 
•  small  metal  containers,  and  penetration  at  77  degrees  F.  de- 


ACTION  OF  GAS  ON  BITOHENS 


Front  view  of  apparatus  used  to  expose  asphalt  samples  to  stream 
illuminatine  gas  in  the  tubes  shown  projecting  from  the  end  of 
tne  water-jacket  heated  by  gas  burtiers  below. 


V  of  same  apparatus  showing  gas 
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termined  for  comparison  with  the  original  penetration  test  of 
the  bitumen. 

The  bitumens  tested  all  showed  increases  in  weight,  vary- 
ing from  ,1  to  i  per  cent.  Ab  Mr.  Warren  has  only  given  the 
results  of  his  tests  on  one  puilicnlar  type  of  bitumen,  I  will 
not  enter  into  a  discussion  of  the  comparative  results  at  this 
time,  except  to  say  that  bitumens  vary  greatly  in  their  sus- 
ceptibility to  illuminating  gaa-  However,  as  stated  by  Mr. 
Warren,  they  are  all  affected  by  it,  and  almost  all  of  them 
show  measurable  increases  in  penetration.  In  some  cases  this 
increase  in  penetration  was  as  much  as  60  degrees  Dow. 

The  solvent  action  of  gas  drip  on  bitumens  was  determined 
by  carefully  preparing  films  of  uniform  thickness,  and  measor- 
ing  the  time  required  for  gas  drip  under  a  definite  head  to 
penetrate  through  the  films.  I  will  not  discuss  the  details  of 
this  test  St  present,  except  to  say  that  here  also  the  bitumens 
were  all  affected,  but  some  failed  much  more  rapidly  than 
others. 

We  expect  to  publish  the  results  of  our  investigations  be- 
fore very  long,  and  hope  that  a  consideration  of  the  results 
will  lead  others  to  undertake  a  study  of  the  comparative  re- 
sistance of  different  bitumens  to  the  effect  of  gas.  As  Mr, 
Warren  has  pointed  out,  this  is  a  very  important  matter,  and, 
sufficient  attention  has  not  been  given  to  it. 


NAPPED,  RE-CLIPPED  GRANITE  PAVEMENT. 
A  GOOD  METHOD  OF  UTILIZING 
WASTE  VATEBIAL. 


By  Wm.  a.  Howell,  Newark,  N.  J. 

IJDtil  recent  years  old  granite  blocks  were  not  supposed  to 
have  any  great  commerciar  value.  They  were  principally  used 
for  paving  the  yards  of  freight  terminals  and  the  tracks  of 
street  railway  corporations,  stock  yards,  etc.  There  was  no 
regular  demand  for  this  form  of  paving  material.  In  May, 
1911,  the  City  of  Newark  received  bids  for  the  repaying  of  a 
very  important  thoroughfare,  calling  for  23,500  square  yards 
of  pavement.  A  smooth  pavement  was  to  be  laid,  and  the 
contract  provided  that  the  old  granite  blocks  taken  from  the 
old  pavement  should  become  the  property  of  the  contractor,  and 
that  allowance  for  same  should  be  made  in  his  bid  for  the  new 
pavement-  The  successful  bidder  was  not  particularly  pleased 
with  this  provision  of  the  contract  and  made  the  remark  that 
he  expected  to  have  the  old  blocks  on  his  hands  about  ten  years. 
At  this  time  we  are  replacing  an  old  granite  patement  on 
Broad  Street,  Newark,  with  a  four-inch  wood  block  pavement. 
The  yardage  of  the  old  pavement  was  75,500  square  yards,  the 
number  of  paving  blocks  in  the  street  aggregating  1,585,500 
blocks,  of  which  probably  85  per  cent  are  usable.  The  city  is 
selling  these  blocks  to  contractors  on  napped  granite  work  at 
$30.00  per  thousand.  The  blocks  represent  an  asset  to  the  city 
of  about  $40,000,00,  a  very  tidy  sum  for  the  street  repair  fund. 
The  writer  inspected  a  number  of  granite  quarries  in  Maine 
and  Massachusetts  in  the  summer  of  1909,  and  was  accom- 
pauied  throughout  a  portion  of  the  trip  by  the  owner  of  a  large  ■ 
quarry  in  Maine,  who  was  also  a  paving  contractor  in  New 
York  City  and  adjoining  towns.  The  granite  man  was  asked 
the  question:     "To  what  use  ean  old  granite  blocks  be  putt" 
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His  answer  was  that  "they  could  be  napped  and  reclipped  and 
woold  practically  make  a  new  pavement.  The  first  street 
within  our  knowledge  where  napped  or  recut  granite  blocks 
were  used  for  the  paving  material  was  on  Webster  Avenue  in 
the  Borough  of  the  Bronx  in  1909.  The  old  blocks  were  7  and 
8  inches  in  thickness  and  with  few  exceptions  in  fair  condi- 
Hion,  coming  principally  from  Long  Cove,  Me.,  Cape  Ann, 
Mass.,  and  Somes  Sound.  The  specifications  called  for  the 
blocks  to  be  6  to  12  inches  long,  3^  to  i^z  inches  wide  and  5% 
to  6H  inches  deep.  Where  a  block  ran  up  to  4%  or  even  5 
inches  wide,  the  Engineering  Department  allowed  it  to  be  laid, 
provided  the  entire  eonrse  was  carried  out  with  blocks  having 
the  same  width.  The  price  bid  was  $1.27  per  square  yard 
for  the  paving  and  $4.00  per  cubic  yard  for  the  concrete,  5-inch 
concrete  being  used.  The  specifications  originally  provided 
for  the  joints  to  be  filled  with  fine  gravel  and  paving  pitch. 
After  the  work  had  been  started  it  was  deemed  advisable  to 
substitute  cement  grout.  There  may  have  been  some  small 
jobs  of  napped,  reclipped  granite  work  done  before  the  work 
referred  to,  but  to  the  beat  of  our  knowledge,  this  is  the  first 
contract  work  awarded  by  a  municipality,  laid  with  this  form 
of  pavement.  The  street  referred  to  is  in  first  class  condition 
today.  Since  that  date  the  Bronx  authorities  have  laid  thou- 
sands of  yards  of  this  form  of  pavement,  mention  of  which  will 
be  made  later  on.  "The  old  blocks  {in  the  words  of  the  con- 
tractor, Mr.  William  Booth)  were  simply  napped  and  squared 
up  to  give  a  joint  say  not  exceeding  %  of  an  inch.  The  price 
paid  for  making  these  blocks  was  $10.00  per  thousand." 

Mr.  William  H.  Connell,  Chief  of  Bureau  of  Highways.  De- 
partment of  Piiblic  Works,  Philadelphia,  has  informed  the 
writer  they  have  only  one  street  laid  with  napped.  reclipptKl 
grouted  granite  blocks,  and  that  is  Broad  Street,  between  Cum- 
berland Street  and  Silver  Street,  a  distance  of  about  1,450 
feet  and  a  yardage  of  10,546  square  yards.  This  was  a  re- 
paving  job,  the  old  blocks  being  taken  up,  reclipped  on  the 
job  and  replaced  in  the  street.     The  cost  was  .'^1.43  per  square 
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yard,  which  included  the  cost  of  the  sand  cushion.  The  con- 
crete base  was  in  place.  The  specifications  called  for  the 
blocks  to  be  redressed  to  the  following  dimensions:  Five  (5) 
to  six  (6)  inches  deep,  five  (5)  to  seven  (7)  inches  long,  and 
three  and  one-half  (3^)  to  five  (5)  inches  wide.  "Of  course, 
it  is  necessary  (in  the  words  of  the  specifications)  that  the 
blocks  shall  not  be  too  badly  worn  to  be  clipped  in  such  a 
manner  that  they  will  comply  with  the  specifications  and  blocks 
differing  in  width  more  than  one-quarter  of  an  inch  will  not 
be  allowed."  This  pavement  was  comi^eted  in  June,  1913. 
Mr.  Connell  states  that  in  his  judgment  "the  laying  of  this 
kind  of  pavement  is  very  economical,  as  it  equals  in  smooth- 
■  ness  and  appearance,  the  latest,  and  best  type  of  construction, 
of  granite  block  paving."  The  writer  inspected  this  street 
during  July  of  the  present  year,  and  was  greatly  pleased  with 
its  appearance.  The  heads  of  the  blocks  were  remarkably 
smooth,  and  the  joints  appeared  to  be  closer  than  could  be  ob- 
tained on  the  majority  of  streets  laid  with  new  granite. 

Mr.  A.  E.  Roche,  City  Engineer  of  Troy,  N  .T.,  has  written 
the  author  of  this  paper  as  follows:  "During  the  past  year 
the  City  of  Troy  has  gone  into  the  splitting  and  quartering  of 
its  old  granite  block  pavements  and  relaying  them,  on  quite 
an  extensive  basis.  The  streets  on  which  the  blocks  were 
halved  and  quartered,  or  napped  and  reclipped  (as  it  is  called 
in  Newark)  were  paved  some  thirty  or  forty  years  ago  with 
Rockport  Granite  of  a  size  9  to  14  inches  long,  5  to  6  inches 
in  width,  and  7  to  8  inches  in  depth.  These  granite  blocks 
naturally '  became  rounded  on  the  surface  and  very  uneven. 
The  streets  particularly  referred  to  are  adjacent  to  the  Boston 
and  Maine  Freight  Terminal,  and  to  the  New  York  Central 
yards.  The  successful  bidder  was  required  to  take  up  the 
blocks,  remove  them  from  the  site  of  the  street  to  any  plot  of 
ground  he  could  hire,  for  the  purpose  of  napping  and  reclip- 
ping,  to  excavate  the  gravel  foundation  on  which  they  had 
been  originally  placed,  to  a  depth  of  approximately  4  inches, 
and  to  lay  a  concrete  foundation  of  an  aggregate  of  one  part 
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of  cement,  three  parts  of  ^and  and  six  parta  of  stone.  The 
blocks  were"  then  halved  and  quartered,  so  that  they  were  from 
7  to  9  inehes  long,  4  to  5  inches  in  width  and  4  to  5  inches  in 
depth;  then  hauled  on  the  street,  laid  on  a  sand  cushion  and 
grouted  with  a  cement  filler,  mixed  in  the  proportion  of  one 
part  of  cement  to  one  part  of  sand.  lu  the  laying  of  the  blocks 
particular  attention  was  given  to  the  necessity  of  having  a  new 
surface  always  on  top,  so  that  the  cement  filler  readily  ad- 
hered to  the  joints  as  well  as  to  the  surface.  This  work  was 
done  entirely  by  contract,  at  a  unit  price  of  $2.30  per  square 
yard,  including  excavation,  concrete  fonndation,  maintenance, 
and  guarantee  for  a  period  of  five  years.  On  the  street  on 
which  the  local  street  railway  company  maintained  tracks,  a 
price  of  $2.40  per  square  yard  was  paid  for  the  same  depth 
of  excavation  and  concrete  foundation.  The  city  required  the 
contractor  to  split  the  entire  number  of  granite  blocks  on  the 
street,  although  we  knew  that  an  excess  of  about  25  per  cent 
first  class  blocks  would  be  obtained  over  and  above  that  re- 
quired. For  this  excess  of  split  blocks  the  contractor  was  al- 
lowed $15.00  per  thousand,  delivered  to  the  City  Engineer  at 
snch  points  as  he  directed  within  a  radius  of  one-half  mile 
from  the  place  of  cutting.  The  total  amount  expended  this 
year  for  napped  and  reclipped  blocks  has  been  $62,000.00.  The 
City  of  Troy  had  previously  been  paying  an  average  price  of 
$3.85  per  square  yard  for  close  jointed  4-inch  Concord,  New 
Hampshire,  granite  block  pavements.  We  consider  this  price 
fair  when  one  considers  that  we  have  never  been  called  upon 
to  expend  anything  for  the  upkeep  and  maintenance  of  streets 
on  which  this  type  of  pavement  was  laid,  although  it  has  now 
been  down  about  eight  years.  The  city  has  in  view  for  next 
year  about  22,000  square  yards  of  old  granite  blocks,  which 
we  propose  to  halve  and  quarter,  rather  than  discard  for  new 
blocks. ' ' 

Mr.  H.  H.  Schmidt,  Chief  Engineer,  Bureau  of  Highways, 
Borough  of  Brooklyn,  informs  the  writer  that  in  bis  city  "we 
have  not  used  what  is  commonly  known  as  'napped  blocks'." 
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In  Brooklyn  they  have  paved  a  number  of  streets  with  a  re- 
eut  granite  block,  made  from  the  old  large  stone,  but  redressed 
to  a  regular  specifieation  size.  The  name  of  the  streets  thus 
paved,  yardage,  prices,  etc.,  is  given  below : 


Streets  ud  Limita 

ToUl 
Yardage 

Price  of 
Granite 
sq.  yd. 

Price 
sq.  yd. 
ind.  con 

Joint  Filler 

Remarks 

(1)  Dunbam     R.,     So. 

Sixth  St.,  Broadway 

801 

»2.75 

»3.66 

Cement  grout 

NoRR 

(2)  Morgan  Ave..  Mes- 
erole.  Johnson  Ave..  . 

2162 

2.67 

3.50 

Cement  grout 

BR 

(3)  First  St.,  Bond  St.. 

,    Gowanus  Canal 

1534 

2.50 

3.42 

Cement  grout 

NoRR 

(4)  Third    Ave.,    Dean. 

Union  St» 

5450 

2,59 

3.55 

Tar  and  Gravel 

RR 

(5)  Third   Ave..   Union. 

Hamilton  Aves 

16033 

3.12 

4.10 

Tar  and  Gravel 

HR 

(6)  Ninth  St.,  Gowanua 

Canal.  Third  Ave.... 

3985 

"' 

3.14 

Cement  grout 

RR 

All  of  the  above  are  laid  on  a  6-inch  base. 

(5)  Finished  early  this  year;  (4)  finished  1913;  the  others 
during  1912. 

The  writer  has  information  from  Mr.  W.  H.  Durham,  Chief 
Engineer,  Bureau  of  Highways,  Manhattan  Borough,  that  no 
reelipped  granite  block  pavements  have  been  laid  in  that  bor- 
ough until  very  recently.  A  contract  has  just  been  completed 
for  the  paving  of  three  blocks  on  Avenue  A  from  54th  Street 
to  57th  Street,  or  about  5,500  square  yards  of  reelipped  granite 
blocks,  using  the  old  material  found  on  the  street,  the  blocks 
being  broken  in  two  and  laid  with  the  fractured  side  as  the 
head,  with  one-inch  sand  cushion.  Of  the  total,  1,830  square 
yards  were  filled  with  standard  tar  filler  and  3,670  square  yards 
were  cement  grouted.  This  was  done  for  purposes  of  compar- 
ison. The  contract  costs  were,  for  wearing  surface,  $1.45  per 
square  yard,  and  for  concrete  $5.00  per  cubic  yard.  The  pave- 
ment has  but  recently  been  opened  to  traffic,  so  that  no  state- 
ment can  be  given  as  to  its  value  from  a  surface  standpoint. 
It  should  be  noted  that  the  old  blocks  were  adequate  to  fur- 
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Dish  material  for  only  about  60  per  cent  of  the  total  area,  the 
remainder  hisTiiiK  to  be  supplied  with  new  material  by  the 
contractor. 

The  City  of  Trenton,  N.  J.,  has  recently  laid  about  3,500 
square  yards  of  this  form  of  pavement,  using  cement  gront  for 
filler,  the  blocks  being  furnished  by  the  city,  the  contract  price 
per  yard  on  5  inches  of  concrete  was  $1.58.  As  stated  in  the 
beginning  of  this  paper,  the  credit  of  introducing  this  form  of 
pavement,  belongs  to  the  Borough  of  the  Bronx,  Mr,  Richard 
H.  Gillespie,  Chief  Engineer  of  Sewers  and  Highways  of  the 
Borough,  has  given  the  writer  much  valuable  information,  rela- 
tive to  the  laying  of  napped,  reclipped  granite  in  the  Bronx. 
The  list  of  streets  given  below,  covers  only  the  principal 
streets.  A  large  number  of  streets  have  been  paved,  involving 
in  each  case,  a  comparatively  smalt  yardage,  which  Mr.  Gil- 
lespie did  not  desire  to  furnish,  thinking  it  would  make  the 
list  too  cumbersome. 


I    alii      II 

Webster  Ave.,  from  165th  to  171st  St.  20,227        IZt       September,  1909 

Melrose  Ave.,  from  E.  U9th  St.,  to  E. 
163  Sl,  together  with  a  number  of 
intersecting    streets 32,255         1.38        November,  1910. 

Third  Ave.,  from  150th  St.  to  177th  SL  71370       1.19*     November.  1913 

Southern  Boulevard,  from  Willis  Ave. 
(o  138th  St 26,670       1.05       November,  1912 

Brook  Ave.,  from  156ih  St  to  Srd  Ave.    6,720       1.17       October,  1913 

Webster  Ave.,froin  178  St.to  187th  St  34,902        1.22       December.  1913 

169th  St,  from  Boston  Road  to  167th 
St.,  and  167th  St.,  from  169th  St.,  to 
Southern  Boulevard  7.497        1.27       June,  1914 

Tremont  Avt,  from  3rd  Ave.  to  Bos- 
ton Road 23,700        1.53       August  1314 

In  each  case,  the  price  per  square  yard  of  pavement,  is  ex- 
clusive of  the  cost  of  the  concrete  foundation,  but  includes  the 
cost  of  napping,  or  redressing  the  blocks,  the  sand  cushion, 
laying  grouting,  etc.    The  high  cost  per  square  yard,  of  the 
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pavement,  laid  oo  Tremoat  avenue,  is  accounted  for,  by  the 
fact,  that  a  number  of  the  old  blocks  were  very  poor,  bo  that 
it  was  apparent,  when  bids  were  received,  there  would  be  a 
deficiency  of  material,  which  would  have  to  be  supplied  by  the 
eoDtractor  with  new  blocks.  The  thickness  of  the  foundation, 
under  this  type  of  pavement,  was  five  inches,  on  that  laid  prior 
to  1912.  All  the  later  pavements  have  been  laid  with  a  six 
inch,  1-3-6  concrete  foundation.  The  cost  per  cnbic  yard  for 
the  concrete  has  averaged  on  the  pavements  above  listed  $4'20 
per  cubic  yard.  The  blocks  laid  on  sand,  under  the  old  specifi- 
cations, are  in  most  cases  fully  up  to  the  length  speeifled,  in, 
fact,  a  considerable  proportion  run  from  12  to  14  inches  in 
length,  and  are  rarely  less  than  7  inches  in  depth.  The  split- 
ting, and  dressing,  consists  in  breaking  in  two  the  blocks,  run- 
ning in  length,  from  11  inches  up,  using  the  broken  surface  as 
the  head,  and  dressing  the  ends  and  ffldes  to  la^*  i^4nch  joints. 
The  finished  blocks  are  from  6V^  inches  to  8  inches  long,  3^ 
to  4^  inches  wide,  and  from  5^4  to  6^^  inches  deep.  Blocks 
shorter  in  length  than  11  inches  are  re-headed  where  necessary, 
dressed  to  lay  the  required  joints,  and  as  a  rule,  are  used  along 
the  street  railway  tracks.  The  splitting  and  dressing  is  done 
on  the  streets  by  cutters  who  receive  about  1^^  cents  for  each 
redressed  block,  each  man  getting  out  from  450  to  600  blocks 
per  8-hour  day,  depending  partly  on  his  skill  and  speed,  and 
partly  on  the  character  of  the  granite  and  the  condition  of  the 
blocks.  As  the  blocks  are  dressed  they  are  piled  along  the 
sidewalk  until  the  concrete  is  in  readiness  for  the  pavement. 
The  blocks  are  laid  in  the  usual  manner  in  rows  at  right  angles 
to  the  curb  line,  on  a  6-inch  1-3-6  concrete  foundation  with  a 
1^2-iiioh  sand  cushion.  Up  to  November,  1913,  267,150  square 
yards  (or  7.96  miles)  of  this  type  of  pavement  had  been  laid 
in  the  Borough  of  the  Bronx,  all  of  it  with  vertical  joints, 
filled  with  Portland  cement  grout,  at  an  average  cost  of  $1.21 
per  square  yard,  exclusive  of  the  concrete  base,  as  compared 
with  an  average  cost  of  $3.20  per  square  yard,  for  new  im- 
proved granite  block,  exclusive  of  foundation. 
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Mr.  Frank  R.  Laaagan,  City  Engineer  of  Albany,  N.  Y., 
states  in  his  city  "they  are  taking  up  the  old  granite  blocks  on 
many  streets,  breaking  them  in  half,  redressing  the  sides  when 
necessary,  relaying  the  broken  blocks  with  the  new  surface  up 
on  a  6-inch  1-3-6  concrete  base  and  grouting  the  joints  with  a 
one  to  one  grout.  The  old  blocks  vary  in  size  and  form,  and 
from  many  old  blocks  but  one  new  block  can  be  obtained. 
There  is  as  a  general  rule,  some  surplus  for  a  given  area." 
(The  specifications  as  to  size  have  been  quoted  in  another  por- 
tion of  this  paper.)  The  contract  prices  for  this  work  vary 
according  to  locality  and  yardage.  The  price  per  square  yard 
includes  taking  up  the  old  blocks,  breaking  and  redressing  the 
old  block,  a  new  6-inch  1-3-6  concrete  foundation,  sand  cushion 
of  11/2  inches,  laying  and  ramming  the  redressed  blocks,  grout- 
ing with  a  one  to  one  grout  and  five  years'  maintenance.  The 
prices  per  square  yard  on  various  contracts  have  been ; 

6,000  square  yards  at  $3.10 

3.200  square  yards  at     2.21 

3,400  square  yards  at     2.T€ 

3,300  square  yards  at    2.35 

16,900  square  srards  at  2.24 
The  Albany  specifications,  which  are  also  used  in  Schenec- 
tady, contain  the  following  interesting  features:  "The  old 
granite  block  pavement  now  on  the  street  shall  be  taken  up, 
removed  from  the  limits  of  the  street,  broken  in  half  and 
redressed,  returned  to  the  street  and  relaid  on  a  new  con- 
crete foundation  with  the  joiats  grouted.  Each  old  block  if 
of  Bufiicient  size  and  of  {rood  quality  shall  be  broken  in  half 
and  redressed.  The  broken  block  shall  each  measure  after 
recutting  not  less  than  six  inches  in  length,  not  less  than 
three  and  one-half  {3V-i)  inches,  nor  more  than  four  and  one- 
half  (4'/^)  inches  in  width,  and  not  les.s  than  five  (5)  inches, 
nor  more  than  six  (6)  inches  in  depth.  Blocks  less  than 
10  inches  in  length  shall  be  dressed  to  conform  to  the  above 
dimensions.  Any  stones  which  are  soft,  brittle  or  laminated^ 
or  which  in  redressing  develop  any  imperfections,  will  be  re- 
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jected.  The  Commissioner  of  Public  Works  will  supply  in  the 
number  of  old  granite  blocks  required  to  repave  the  street,  the 
contractor,  however,  doing  the  necessary  carting. 

"Paving.  The  oM  granite  blocks  which  have  been  broken 
in  half  and  redressed,  conforming  to  the  dimensions  stated 
above  shall  be  distributed  along  the  street  just  in  advance  of 
the  paving.  Said  stones  shall  be  placed  in  such  position  and 
location  and  the  carriage  way  shall  be  formed  in  such  manner 
as  to  make  the  most  substantial  and  durable  pavement.  Each 
course  of  blocks  shall  be  of  uniform  width  and  so  laid  that  all 
longitudinal  joints  shall  be  broken  by  a  lap  of  at  least  two 
inches  and  all  side  and  end  joints  must  not  exceed  three-quar- 
ters of  an  inch.  The  old  blocks  shall  be  paved  as  far  as  possi- 
ble with  the  new  faces  up.  If  there  is  any  diflferenee  in  the 
width  of  the  upper  and  lower  faces  of  a  block,  the  wider  face 
must  always  be  placed  below.  The  block  shall  be  laid  with 
their  longest  dimension  perpendicular  to  the  center  line  of  the 
street  and  upon  straight  lines  across  the  carriageway." 

The  Town  of  Kearney,  N.  J.  {across  the  rivor  from  New- 
ark), laid  in  the  summer  of  1913  a  napped,  reclipped  granite 
block  pavement  on  Tappan  Street,  between  Davis  Street  and 
Chestnut  Street.  The  old  blocks  came  from  the  old  blocks 
taken  up  from  Market  Street,  Newark.  The  length  of  the 
improvement  was  983  feet,  the  yardage  3,278  square  yards, 
and  the  contract  price  per  square  yard  of  pavement,  including 
the  6-inch  concrete  foundation,  was  $2.48. 

Information  has  been  received  from  the  City  of  Baltimore 
through  Mr.  R.  Keith  Compton,  Chairman  and  Consulting  En- 
gineer to  the  Paving  Commission,  that  Baltimore  has  taken  up 
napped  granite  paving  and  adopted  it  as  a  regular  part  of  the 
annual  municipal  paving  program.  Mr.  Compton  informs  the 
writer  that  the  napped,  reclipped  granite  paving  work  was 
started  in  1913,  when  the  following  yardage  was  laid: 
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1913. 

Bituminous  filled,  on  a  6-inch  concrete  base 5,010  sq.  jds. 

Average  cost  per  square  yard,  including  recutting,  laying. 
Band  cushion,  joint  filler  and  concrete  base : 

City  area , 2,68 

•Railway  area  ■. 2:83 

The  faet  that  the  railroad  area  is  so  mueh  lower  in  price 

than  the  city  area,  is  that  this  $2.23  was  an  unbalanced  bid, 

and  can  hardly  be  eonsidered  fair,  as  the  railway  area  price 

generally  runs  about  ten  (10)  cents  more  than  the  city  area. 

1914. 

Cement  tilled,  on  a  6-inch  concrete  base 20,140  sq.  yds. 

Bituminous  tilled,  on  a  6-inch  concrete  base 7,692  sq-  yds. 

27,792  sq.  yds. 

Average  prices: 
Cement  filler,  city  area,  including  recultit^,  laying,  sand 

cushion,  filler  and  concrete  base $3.52  per  sq.  yd. 

*Cement  filler,  railway  area,  including  above  items 2.45  per  sq.  yd. 

Bituminous   filler,   city   area,   including   recutting,    laying, 

sand  cushion,  filler  and  concrete  base 2.63  per  sq.  yd. 

Bituminous  filler,  railway  area,  including  above  items 2.78  per  sq.  yd. 


*Note— Also  indicates  an  unbalanced  bid. 

The  City  of  Baltimore  intends  doing  a  great  deal  of  this 
form  of  granite  paving  during  1915. 

The  first  attempt  at  the  napped,  reelipped  granite  work  in 
Newark  was  made  with  the  paving  of  a  portion  of  Meeker 
Avenue,  extending  from  Frelinghuysen  Avenue  to  Western 
Avenue.  The  contractor  did  not  pay  enough  money  to  get  good 
results  and  in  addition  to  this  his  supply  of  reelipped  blocfcs 
came  from  many  different  streets,  representing  the  original 
output  of  different  quarries.  It  was  only  after  the  expendi- 
ture of  much  time  and  patience  that  the  pavement  was  finally 
accepted  by  the  city.  The  work  awarded  during  the  present 
year  represents  the  paving  of  six  streets  and  the  repaving  of 
three  other  streets,  representing  a  yardage  of  26,900  square 
yards  and  an  estimated  cost  of  $94,337.45.    A  portion  of  this 
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work  has  already  been  completed  and  gives  general  satisfac- 
tion. The  various  contractors  have  at  their  command  the 
blocks  from  the  o.ld  Broad  Street  paving  now  being  replaced 
with  wood  block,  and  the>smooth  heads  of  the  reelipped  blocks 
and  the  close  joints  are  very  noticeable  even  by  ordinary  ob- 
servers. Extending  from  Washington  Street  to  High  Street, 
between  William  Street  and  Clinton  Avenue,  are  located  a 
number  of  streets  which  until  very  recently  were  paved  with 
cobble.  Of  the  streets  referred  to,  Spruce  Street,  Crawford 
Street;  and  East  Kinney  Street  have  been  paved  with  new 
grouted  granite  blocks,  and  Baldwin  Street,  Longworth  Street 
and  Court  Street,  have  been  paved  with  the  napped,  reelipped 
variety.  The  latter  compare  very  favorably  with  the  former 
and  coat  about'60  cents  per  yard  less.  The  city  has  under 
consideration  the  repaving  of  three  very  important  streets  with 
the  napped  blocks,  the  intention  being  in  each  instance  to  use 
as  much  of  the  old  granite  paving  material  in  the  present  pave- 
ment as  conditions  will  warrant.  The  streets  referred  to  are 
Ferry  Street,  from  Market  Street  to  Lentz  Avenue,  carrying 
a  yardage  of  21,000  square  yards;  "Waahington  Street,  from 
Market  Street  to  Central  Avenue,  6,400  square  yards,  and  Plane 
Street,  from  Market  Street  to  State  Street,  14,800  square  yards. 
The  estimated  cost  of  repaving  these  streets,  with  the  napper 
material,  is  $72,000  for  Perry  Street,  $17,600  for  Washington 
Street,  and  $39,000  for  Plane  Street.  As  these  contemplated 
improvements  involve  a  bond  issue  it  is  extremely  doabtful  at 
this  time  that  they  will  be  carried  ont.  The  old  blocks  used 
on  the  1914  jobs  in  Newark  range  in  length  from  10  to  14 
'  inches.  A  blockmaker  can  in  a  day's  work  of  eight  hours  nap 
and  reclip  175  large  blocks  into  350  small  ones.  It  costs  the 
contractor  $15.00  per  thousand  for  the  small  blocks,  or  $30.00 
per  thousand  for  the  large  ones.  These  blocks  run  21  to  the 
yard,  or  42  to  the  yard  for  the  small  ones.  A  rough  detailed 
estimate  of  the  cost  of  this  kind  of  pavement,  which  would  per- 
mit of  a  variation  of  possibly  10  to  15  cents,  would  be  about 
as  follows : 
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eontingeucy  to  be  yarded  against  iq  a  couDtry  subject  to  fre- 
quBDt  rain  falls.  There  mnst  be  no  flow  of  sand  up  into  the 
joints  exceeding  one-half  inch  from  the  effect  of  the  rolling. 
If  BO,  the  sand  cushion  is  not  what  it  should  be. 

It  does  seem  an  easy  matter  to  follow  our  well  known  direc- 
tions for  the  application  of  the  cement  filler.  The  trouble  does 
not  lie  with  a  lack  of  understanding  or  that  it  is  difficult. 
Failures  result  from  a  disposition  to  do  it  some  other  way  so 
that  negative  directions  seem  almost  necessary  as  well  as  posi- 
tive ones.  The  object  of  the  filler  is  to  unite  the  brick  units 
and  make  the  pavement  monolithic  and  thus  reduce  the  wear 
practically  to  one  of  friction  and '  distribute  the  load  to  the 
widest  area.  It  mnst  therefore  be  hard,  tough  and  adhesive 
and  as  nearly  impervious  as  possible  and  of  uniform  strength. 
To  secure  these  qualities  we  find: 

The  mixture  must  be  one  to  ^ne  of  tine  sharp  sand  and  the 
best  quality  of  cement. 

That  it  must  be  mixed  'and  applied  to  maintain  these  pro- 
portions in  place. 

That  it  must  be  applied  to  a  dampened  brick  surface  to 
make  it  adhere. 

That  it  must  extend  solidly  throughout  the  entire  inter- 
stices of  the  pavement. 

It  is  impossible  to  call  attention  to  all  negative  instructions 
or  suggestions.  Many  things  are  done  that  ought  not  to  be 
done  which  seem  improbable.  But  a  few  days  since,  on  a  job 
where  almost  every  step  in  construction  approached  the  ideal, 
an  intelligent  appearing  young  man  was  found  sprinkling  the 
second  coat  of  filler  that  had  become  slightly  too  stiff  in  shov- 
ing it  forward  in  the  second  coat,  washing  off  the  cement  eoat- 
ing  from  the  sand  particles  instead  of  thinning  by  an  inter- 
mixture of  very  thin  consistency.  A  cement  filler  having  been 
properly  applied,  do  not  expose  it,  do  not  allow  it  to  be 
wrecked  by  an  exposure  to  either  extreme  heat  or  violent 
changes  of  temperature.  Cover  it  up  and  protect  it  so  that  in 
its  setting,  its  raafimum  strength  will  result. 
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On  October  1,  1914,  all  of  the  above  outlined  work  had 
been  completed  with  the  single  exception  of  Jabez  street,  the 
paving  of  which  was  laid  over,  pending  the  construction  sf  a 
large  storm  water  sewer  through  the  street.  The  only  distinc- 
tion stated  in  Qie  Newark  specifications  as  to  size  of  block 
between  new  granite  and  napped,  re-clipped  granite  block  is 
to  specify  in  the  napped  granite  that  no  blocks  less  than  six 
(6)  inches  in  length  nor  more  than  twelve  (12)  inches  shall 
be  used. 

The  main  object  of  this  paper  is  to  endeavor  to  awaken  in- 
creased interest  in  this  form  of  paving,  which  affords  a  chance 
to  lay  a  durable  and  practically  a  new  pavement  at  a  very  low 
cost.  Any  small  town,  or  even  village,  in  the  eastern  part  of 
the  United  States  having  any  old  time  granite  pavements  laid 
either  on  sand  or  concrete  foundation,  are  in  a  position  to  get 
a  new  pavement  at  a  minimum  of  cost.  There  is  practically 
no  use  for  worn  out  bricks  or  asphalt  blocks.  Old  asphalt 
pavement  can  be  used  again  when  mixed  with  new  material 
and  melted  down,  bat  a  granite  pavement  that  has  already 
given  25  years'  service,  may  under  the  methods  described  in 
this  paper  give  an  additional  service  of  25  years,  which  would 
undoubtedly  put  granite  as  a  paving  material  absolutely  in  the 
first  place  so  far  as  durability  is  concemed- 

DI3CUSSI0N. 
Mk,  Blair:  What  do  you  mean  by  nappedl 
Mr.  Howeli.:  By  "napping,"  I  mean  the  splitting  of  the 
blocks  into  two  or  more  parts  by  a  blow  or  blows  from  a 
hammer.  The  blocks  are  broken  through  the  head,  the  line 
or  lines  of  cleavage  being  at  right  angles  to  the  length  of  the 
original  old  block  before  napping.  The  new  surfaces  exposed 
by  the  napping  constitute  the  heads  of  the  "napped  blocks." 
The  blocks  are  then  re-clipped  or  re-dressed  to  the  dimensions 
required  in  the  specifications. 


BEVIEWING  THE  ORIGIN  AND  PROGRESS  OF  LAYING 

RECIIT  OR  CHIPPED  GRANITE  BLOCK  PAVING,  AS 

DONE  IN  THE  BOKO  OF  THE  BRONX,  NEW 

YORK  CITY. 


By  S.  C.  Thompson,  Engineer  of  Highways,  Boro  of  the  Bronx. 


The  use  of  redressed  granite  blocks,  so  far  as  the  writer 
knows,  originated  in  the  Boro  of  the  Bronx,  and  the  first  piece 
of  work  was  done  under  a  contract  dated  September  18,  1909 
and  it  was  completed  during  the  succeeding  year. 

The  redressing  of  granite  blocks  was  suggested  to  the  then 
chief  engineer  of  the  Boro  by  a  contractor  who  was  largely 
interested  in  laying  pavements  (especially  granite  blocks),  and 
who  also  had  extensive  interests  in  granite  quarries. 

The  events  which  led  directly  to  the  consideration  of  re* 
dressing  old  blocks  were  the  letting  of  several  contracts  for 
repaving  streets,  where  the  old  blocks  were  to  be  replaced 
with  some  other  pavement,  and  the  contractor  was  required  in 
his  bid  to  include  a  price  per  thousand  for  the  taking  up  and 
removing  of  the  old  blocks  from  the  street.  The  average  price 
bid  for  the  old  blocks  and  their  disposal  was  very  low,  it  being 
considered  that  they  were  practically  without  value  (the  aver- 
age  price  being  $6.00  or  $7.00  per  thousand),  and  liable  to  be 
held  by  the  contractor  indefinitely. 

The  suggestion  was  made  of  trying  to  redress  the  blocks  to 
a  smaller  size  and  relay  with  a  cement  gront  filler,  to  insure 
the  requisite  stability.  At  this  time  (1909),  the  specification 
for  granite  pavement  on  sand,  required  blocks  from  8  to  12 
inches  in  length,  7  to  8  inches  in  depth,  and  from  3^  to  4^ 
inches  in  width,  and  the  average  cost  for  furnishing  and  laying 
was  $2.86  per  square  yard,  the  number  laid  in  a  square  yard 
being  about  22  blocks. 
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The  proposition  to  recnt  these  blocks  and  relay  them  on  a 
concrete  foundation  resulted  in  making  specifications  for  doing 
the  work,  following  rather  closely  the  same  requirement  for 
joints  as  had  been  previously  used  for  blocks  on  a  sand  founda- 
tion. When  the  letting  occurred,  the  contractor  who  had  made 
the  suggestion,  proved  to  be  the  lowest  bidder,  at  the  following 
prices : 

Taking  up,  redreshing  and  relaying  blocks Jl-27  per  square  yard 

Concrete  foundation    ( 1-3-6  mixture) 4.00  per  cubic  yard. 

The  work  done  under  this  contract  covered  an  area  of  over 
20,000  square  yards  of  repaving,  and  included  only  the  space 
from  the  railway  tracks,  existing  in  the  avenue,  to  the  curb  on 
either  side.  Between  the  rails,  and  between  the  tracks  was 
relaid  by  the  railway  company  with  the  original  blocks,  on  a 
sand  foundation. 

The  proximity  of  the  two  pavements  laid  by  the  different 
methods,  furnished  an  excellent  opportunity  fbr  comparison. 

As  a  result  of  the  satisfactory  work  obtained  under  the 
original  contract,  eight  (8)  additional  contracts  have  been  let 
and  completed  for  this  class  of  pavement,  with  modifications 
from  the  original  requirements,  in  the  proportions  of  the 
cement  grout  filler,  the  size  of  the  joints  and  some  changes  in 
the  method  of  laying.  In  the  original  contract,  the  grout  filler 
was  1  of  cement  to  3  of  sand,  but  at  the  present  time  it  is 
mixed  with  equal  parts  of  sand  and  cement.  The  joints  as  at 
first  laid  were  limited  to  one  inch,  and  laid  to  about  %  inch, 
while  at  the  present  time,  the  maximum  joint  allowed  is  lA  inch. 
To  October  1st,  1914,  there  have  been  laid  in  the  Boro  of  the 
Bronx  over  212,000  square  yards  of  the  redressed  block  pave- 
ment, which  at  contract  prices  has  cost  over  $272,000.00,  or 
about  $1.30  per  square  yard  average  for  taking  up  the  old 
blocks,  redressing  the  same,  and  repaving  with  cement  grout 
filler.  The  concrete  foundation  is  not  included  in  the  coat 
given,  but  as  the  concrete  foundation  would  have  to  be  pro- 
vided, the  cost  of  the  pavement  alone  is  comparable.  The 
average  cost  of  the  redressed  block  pavement,  with  a  6-incli 
concrete  foundation  has  been  about  $1.90  per  square  yard. 
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At  the  present  time,  the  specification  requirementa  for  this 
kind  of  pavement  are,  that  the  block  must  be  from  6  to  12 
inches  in  length,  4%  to  &\4  inches  in  depth,  and  from  3%  to 
4^  inches  in  thickness,  and  they  must  be  so  dressed  as  to  give 
s  smooth  surface  and  lay  with  joints  not  exceeding  ^  ineb. 
These  requirements  are  practically  obtained.  The  contractor 
is  obliged  to  maintain  the  pavement  for  a  period  of  one  year 
from  acceptance,  as  a  guarantee  of  good  workmanship.  After 
this  time,  the  pavement  is  maintained  by  the  city. 

On  contracts  recently  completed,  the  average  number  of 
blocks  laid  per  square  yard  was  about  38  for  ordinary  work, 
running  somewhat  less  per  square  yard  oq  railroad  streets, 
where  long  blocks  were  laid  at  the  rails. 

The  manner  of  conducting  the  work  under  the  contracts  is 
as  follows :  After  the  blocks  are  loosened,  the  clippers  start  in, 
and  with  a  tracer,  score  the  blocks  across  the  center  and  break 
them  in  two  with  a  blow  of  a  face  hammer,  leaving  a  smooth 
surface  on  each  portion  of  the  broken  block.  The  edges  are 
then  dressed  to  the  extent  necessary  to  produce  the  required 
joint.  As  a  rule,  the  clippers  work  independently,  but  occa- 
sionally two  men  work  together,  one  man  tracing  the  blocks, 
and  the  other  breaking  and  dressing  them.  Each  clipper 
throws  his  bloeks  into  a  pile,  from  which  they  are  culled,  then 
counted,  and  piled  on  the  sidewalk. 

The  cost  of  clipping  and  redressing  the  blocks  varies  in 
accordance  with  the  dressing  required.  Where  the  clipping 
consists  of  breaking  the  block  in  the  middle  and  dressing  the 
edges  only,  they  have  been  let  as  low  as  $10.00  per  thousand, 
and  the  tool  sharpening  done  by  the  contractor. 

Where  long  blocks  for  laying  against  the  rails  of  a  street 
railway  are  dressed  alone,  $15.00  per  thousand  and  sharpening 
is  paid.  Where  old  blocks  are  redressed  to  produce  modern 
granite  blocks,  for  first  class  work  it  costs  $25.00  per  thousand. 

On  a  railroad  street,  the  blocks-are  taken  up  on  one  side  of 
the  roadway  at  a  time,  and  traffic  is  maintained.  As  soon  as 
the  blocks  arc  piled  on  the  sidewalk   (they  are  not  removed 
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from  the  street  for  redressing),  the  contractor  proceeds  to 
turn  out  the  curb,  dress  to  such  extent  as  may  be  reqaired, 
then  reset  same  with  a  concrete  foundation  and  backing,  with 
enough  concrete  placed  in  front  to  form  a  bond  with  the  road- 
way foundation,  laid  later. 

The  roadway  is  graded  to  allow  a  concrete  base  6  inches  in 
thickness,  with  the  top  of  foundation  parallel  to  the  finished 
crown  of  the  street,  and  at  such  a  depth  below  the  same  as  to 
allow  a  sand  bed  not  less  than  1^  inches  in  depth,  in  addition 
to  the  paving  blocks. 

Upon  this  sand  cushion  the  redressed  blocks  are  laid  with 
close  end  joints,  and  joints  between  courses  not  exceeding 
V^  inch  i»  width ;  longitudinal  joints  must  be  broken  not  less 
than  3  inches.  As  the  blocks  are  laid,  the  joints  are  filled  to 
within  4  inches  of  the  top  with  gravel  which  will  pass  a  %'inch 
mesh,  and  be  retained  by  a  ^-inch  mesh. 

The  blocks  are  then  rammed  to  an  unyielding  bed,  with  a 
surface  conforming  to  the  grade  and  crown  of  the  street.  After 
the  ramming  has  been  done,  cement  grout,  composed  of  one 
part  of  sand  and  one  part  of  cement  is  flushed  into  the  joints. 
A  second  ramming  is  given  before  the  grout  sets,  and  the  jointa 
again  filled  to  the  top  with  a  somewhat  thicker  grout  well 
broomed  into  the  joints,  filling  them  fully  to  the  top  of  the 
pavement. 

Traffic  is  kept  off  the  grouted  blocks  until  the  grout  has  had 
BufQcieut  time  to  set  thoroly,  running  from  7  to  10  days  ac- 
cording to  the  conditions  of  the  weather. 

In  most  of  the  work  done,  a  grout  surface  has  been  spread 
over  the  top  of  the  blocks  and  then  broomed  to  a  smooth,  nni* 
form  surface.  Unless  this  is  properly  done,  the  surface  ia 
liable  to  wear  unevenly  and  the  grout  will  chip  off,  leaving  the 
top  of  the  blocks  entirely  bare,  while  adjacent  blocks  will  be 
perfectly  covered.  This  action  of  the  mortar  surface  has  caused 
considerable  annoyance  and  the  cause  has  not  been  satisfactor- 
ily determined.  In  some  instances,  it  appears  to  be  due  to  an 
insufficient  ramming,  in  others,  to  allowing  the  gravel  in  the 
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joints  to  come  too  near  the  top  of  tlie  block  before  the  joint  is 
grouted. 

Th6  qiifllity  of  the  granite  block  appeftrb  to  affect  the  ad- 
herence of  the  grout,  some  of  the  very  hard  crystalline  blocks 
not  furnishing  as  good  bond  as  those  of  finer  grain  and  medintn 
hardness.  The  -writer  would  be  very  glad  for  any  informatioo 
that  would  explain  this  action  and  provides  a  remedy. 

In  the  work  done  by  Mr.  Charles  A.  Mullen,  Conuniasioner 
of  Public  Works  in  Sfeheneetady,  in  1913,  many  of  the  old 
blocks  were  found  to  be  of  sufficient  size  so  that  they  could  be 
split  longitudinally  and  transversely,  thus  making  four  blocks 
of  each  one,  and  making  an  increase  of  about  100  per  cent,  in 
the  area  that  could  be  laid  after  redressing.  For  instance,  a 
block  which  was  12  by  4  by  8  inches  would  lay  48  square 
inches.  This  would  be  cut  to  make  4  blocks  6  by  4  inches  square, 
or  would  lay  96  square  inches  in  the  block.  This  block,  while 
shallower  than  the  Bronx  block,  is  reported  to  have  made  very 
good  work  at  K  low  cost.  An  article  by  Mr.  Mullen,  in 
Municipal  Engineering  for  May,  1914,  enters  into  the  cost  of 
the  work  done  in  Schenectady,  in  great  detail,  as  well  as  fully 
describing  the  methods  of  doing  the  work.  He  assures  me  that 
the  cost  data  given  in  this  article  are  based  upon  carefully 
kept  returns,  and  are  accurate  for  the  work  done.  For  the 
convenience  of  any  one  who  may  wish  to  inspect  the  Bronx 
work,  I  append  information  as  to  location,  area  and  contract 
prices : 

Gnnlle        Pivraeat 

TITLE  vT^«      R«ul»iid     KJiSiiS 

po  M-  rd-      Foaadal  ■ 

Webster  Ave,,  from  166th  to  171st  Sts 20,227*  |1.27  $1.94 

Park  Ave.  E-,  from  156th  to  181  Sts 5.241  1.31  1.81 

E.    151st   St.,   E.    ]55th   St.,   E.    157th   St, 

E.  160th  St.,  E.  ISlst  St..  Melrose  Ave. .  32,256  1.38  1.65 

179th  St.  from  Park  Avt-,  to  Third  Ave...     1,815  1.76  2.69 
Sonthern    Blvd.,    from    Willias    Ave.,    to 

I38th    St 26,672*  1.05  1.75 

Third  Avt,  I50th  St.  to  ITTth  St 71,369*  1.19H  J.86« 

Wtbster  Ave..  ITSth  St.  to  187  St 24,902*  1.B2  1.90 

Tremont  Ave.,  Webster  Ave.  to  3rd  Ave. . .    6.371*  1.45  2.18 

Tremont  Ave.,  3rd  Ave.  to  Boston  Road...  23,698*  1.5S  256 

'Railroad  streets. 
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In  the  above  mentioned  eontraets,  atiy  excess  of  blocks  be- 
loD^d  to  the  contractor,  and  any  shortage  had  to  be  sniiplied 
by  him  at  his  own  expense. 

DISCUSSION. 

Mb.  Blair:  Are  the  blocks  cut  in  two  in  the  middle  and 
redressed  by  machinery  or  by  hand! 

Mb.  Howell:  The  blocks  are  cut  into  two  or  more  frag- 
ments. In  Newark  we  break  them  into  two  pieeea  through  the 
middle  of  the  block,  the  break  being  made  in  a  line  through 
the  head  at  right  angles  with  the  length  of  the  old  block.  No 
machine  is  used.  All  of  the  napping  and  re-clipping  is  done 
by  means  of  hammers  and  chisels. 

Mr.  Blair:  Mr.  Varrelman  of  St.  Louis  did  that  same 
thing  over  twenty  years  ago. 

Mr.  Howard  :  In  1883,  I  was  working  in  Berlin,  and  there 
the  granite  blocks  were  recut  in  whatever  shape  it  was  pos- 
sible to  get  out  of  them,  and  they  were  then  sorted  into  eight 
sizes,  and  used  in  different  streets,  of  course  one  size  here  and 
one  size  there.  The  reason  it  has  not  been  done  more  in  this 
coantry  is  probab^  due  to  politics.  Schenectady  made  a  great 
Bucoess  of  it,  followed  by  Albany,  then  Brooklyn,  then  Phila- 
delphia, and  now  New  York.  It  saves  a  great  deal  of  money, 
ia  true  economy,  and  is  a  splendid  practice. 

Me.  Pollock:  In  1907  the  Street  Railway  Company  in 
Manhattan  Boro  cut  the  blocks  in  two,  making  two  new  heads. 
There  were  some  places  where  they  required  a  shallow  block, 
and  in  that  way  they  got  them,  and  they  gave  very  satisfactory 
results, 

Mr.  Blair  :  A  few  years  ago  we  shipped  granite  blocks  all 
the  way  from  Georgia  to  Indianapolis,  squared  them  up, 
shaped  them  over,  reloaded  them  and  sent  them  to  St.  Louis. 
Those  machines  that  cut  and  squared  the  granite  blocks  were 
portable,  and  I  should  think  could  be  used  on  the  streets.  Has 
any  one  had  experience  with  such  a  machine,  run  with  a  gaso- 
line engine  t 
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The  Frgsident:  T«n  years  ago  I  was  ordered  to  iDvesti- 
^te  material  to  form  a  groove  along  a  T-rail.  I  looked  over 
the  Wisconem  and  some  of  the  Southern  granites,  but  could 
find  no  machine  for  putting  the  groove  in.  I  -was  told  that  if 
any  one  would  get  a  machine  that  would  cut  them  close,  so 
they  would  have  smooth  block,  it  would  he  a  gold  mine.  I 
decided  upon  a  granite  grooved  block,  and  at  that  time  they 
wouldn't  cut  a  granite  block  the  width  of  a  brick,  and  we  had 
to  take  the  width  of  two  brick,  from  8  to  12  inches  long.  They 
were  laid  along  the  rail  and  in  between  were  laid  brick.  That 
was  about  nine  years  ago.  And  1  was  told  that  the  cement 
grout  filler  wouldn't  hold  the  block  to  the  rail,  but  yon  will 
find  some  of  them  in  Gtrand  Rapids  yet,  and  there  are  only  a 
few  places  near  the  joints  where  they  have  broken  away.  This 
was  Wisconsin  granite,  one  of  the  hardest  granites  in  the 
United  States.  The  cutters  knew  the  grain,  and  they  split  it 
as  you  would  cordwood. 

Thb  Seorbtaet  :  The  city  of  Schenectady  did  not  find  any 
machines  that  would  do  it  satisfactorily,  and  they  did  it  by 
band.  With  the  larger  blocks  they  made  them  into  four,  and 
the  smaller  ones  into  two  or  sometimes  three. 


EEPOKT  OP  COMMITTEE  ON  MUNICIPAL  LEGISLATION 
AND  FINANCE. 


Nelson  P.  Lewis,  Chairman,  Chief  Engineer  of  Board  of  Estimate 
and  Apportionment,  New  York  City. 


Tour  Committee  on  Municipal  Legislation  and  Finance  begs 
to  present  the  folowing  report : 

The  subjects  with  which  this  committee  has  to  do  are  not 
susceptible  of  very  precise  treatment,  and  the  committee  re- 
port will  simply  attempt  to  briefly  refer  to  certain  tendencies 
in  municipal  legislation  and  municipal  finance,  and  to  enunci- 
ate some  general  principles  which  is  belieyes  to  be  funda- 
mental. The  most  notable  tendency  in  municipal  legislation 
is  the  disposition  to  grant  to  cities  a  greater  measure  of  home 
rule  than  they  have  enjoyed  in  the  past.  Home  rule,  however, 
should  not  be  construed  as  meaning  that  all  questions  of  public 
policy  should  be  determined  by  direct  action  of  the  electors  or 
freeholders.  The  town  meeting  may  be  a  suitable  method  of 
deciding  such  questions  in  a  village  or  a  small  town,  but  in 
cities  such  as  are  represented  in  this  Society,  responsible  ad- 
ministrative ofHeials  and  duly  elected  legislative  bodies  must 
be  given  power  to  decide  and  must  assume  the  responsibility 
of  deciding  all  those  matters.  Satisfactory  results  are  likely 
to  be  attended  to  the  degree  that  technical  questions  are  left 
to  the  determination  of  technical  experts. 

The  initiative,  the  referendum  and  the  recall  are  still  on 
trial,  and  final  judgment  as  to  the  success  or  failure  of  these 
principles  in  municipal  government  cannot  be  reached  until 
they  shall  have  had  a  longer  and  more  thorough  test.  Even 
then  the  results  will  depend  to  a  large  degree  upon  the  sanity 
and  sound  judgment  of  those  called  upon  to  administer  city 
affairs  through  such  machinery. 
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The  conviction  is  fast  growing  that  what  have  heretofore 
been  considered  the  sacred  rights  of  private  property,  and  the 
inherent  right  of  the  individual  to  use  such  private  property  in 
any  way  he  pleases  so  long  as  such  use  does  not  conflict  with 
the  letter  of  the  law,  must  give  way  to  the  paramount  interest 
of  the  public,  and  to  the  right  of  the  citizen  to  a  sightly,  whole- 
some and  convenient  city  to  live  in.  For  the  tyranny  of  the 
individual  property  over  the  owner  must  be  substituted  a 
benign  despotism  on  the  part  of  the  city  over  the  citizen.  In 
this  case  also  succesa  or  failure  will  depend  upon  the  modera- 
tion with  which  this  power  is  exercised. 

As  to  municipal  finance,  there  is  a  growing  tendency  to 
conduct  oar  cities  on  a  cash  basis.  White  it  is  easier  to  borrow 
than  to  pay  cash,  the  pay-as-you-go  policy  is  safer  and  more 
economical  in  the  end.  When  the  city's  credit  must  be  used, 
loans  should  in  no  case  be  for  a  greater  period  than  the  life 
of  the  improvement  for  which  the  money  so  raised  is  to  be 
expended.  This  must  be  accepted  as  a  fundamental  business 
principle,  but  it  is  one  which  has  been  too  long  ignored  by 
most  of  the  American  cities. 

The_  value  of  cost  data  and  e  proper  system  of  accounting 
earmot  be  too  strongly  emphasized,  and  the  interest  in,  and 
growing  appreciation  of,  the  importance  of  this  subject  are 
very  gratifying.  Many  forms  for  recording  cost  data,  and 
many  schemes  of  accounting  have  been  devised.  Some  of  them 
are  unnecessarily  complicated,  and  your  committee  does  not 
believe  the  time  has  yet  arrived  for  the  adoption  of  standard 
forms  for  recording  cost  data  or  standard  forms  of  accounting. 
The  object  of  both  should  be,  not  to  determine  what  an  im- 
proveinent  hfts  cost,  and  how  that  cost  should  be  distributed 
among  a  great  number  of  accounts,  but  how  much  it  is  cost- 
ing, in  order  that  the  excessive  cost  of  some  particular  item 
may  be  discovered  and  corrected  while  the  work  is  still  in 
progress.  In  other  words,  the  object  of  cost  data  and  account- 
ing should  not  be  the  furnishing  of  an  historical  record,  but 
should  be  the  means  of  collecting  defective  methods  while 
there  is  yet  time  to  do  so. 
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Tour  committee  presents  these  few  general  statements  in 
the  hope  that  they  will  commend  themselves  to  the  Society, 
and  that  they  may  indicate  the  lines  of  investigation  to  be  fol- 
lowed hy  futnre  committees  dealing  with  these  puhjects. 

DISCUSSION. 
Me.  Parser:  I  was  interested  in  Mr.  Lewis'  paper.  He 
spoke  as  though  it  were  not  hnown  just  how  a  method  of  ac- 
coimting  could  he  brought  about  that  would  tell  the  results 
gotten  from  it,  as  well  as  the  distribution  of  the  money  ex- 
pended and  the  cost  of  the  different  items.  While  statistics 
are  usually  consider*d  dry,  I  have  always  been  interested  in 
them,  and  during  the  last  two  or  three  years  I  have  worked  a 
great  deal  with  statistical  matters.  Up  to  ten  years  ago  I 
worked  with  direct  statistics,  but  about  ten  years  ago  I  dis- 
covered by  using  the  index  system  I  eonid  compare  unlike 
things,  and  I  went  through  the  fifty  departments  of  the  city  of 
Hartford  and  tabulated  the  statistics,  and  by  that  method  any 
variation  in  the  expenditures  of  a  department,  even  as  small  as 
$10  in  a  department  that  spends  $100,000  becomes  apparent  at 
once.  It  is  working  on  the  right  hand  si3e  of  the  decimal 
point,  and  by  using  that  method  Hxa  comparative  statistics  for 
all  cities  are  available.  I  use  it  in  my  own  department  of 
parks,  and  by  that  system  I  know  within  48  hours  of  the  time 
the  work  is  done  how  I  stand  with  each  different  appropria- 
lion.  We  have  twenty-one  different  appropriations  in  the  park 
department,  and  I  get  a  balance  every  night  or  in  48  hours 
from  the  time  the  expenditure  occurs.  It  gives  me  a  chance 
to  standardize  the  work,  tells  me  where  the  money  goes,  and 
what  we  have  accomplished  with  the  money.  After  several 
years  I  can  standardize  my  work,  and  hold  my  men  to  that 
standard.  I  know  how  much  lawn  a  man  can  mow  in  an  hour, 
I  know  what  should  be  done  in  shovel  work,  and  in  sweeping, 
and  the  thing  is  so  easily  done.  People  use  the  index  system 
of  statistics  so  rarely  that  I  think  the  Society  should  give  it 
more  attention.     It  enables  cities  to  tie  themselves  together. 
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because,  after  all,  no  city  is  large  euough  to  be  a  municipal 
unit.  The  municipal  unit  of  the  country  is  all  the  cities  of  the 
conntry,  and  that  has  never  been  illustrated  better  than  it  is 
in  this  Associatiou.  What  any  of  you  know  is  the  commcm 
property  of  all  the  cities.  If  we  use  the  index  system  of  sta- 
tistics, all  these  matters  would  be  brought  out  clearly  and  in 
so  concentrated  a  form  that  it  would  be  of  great  assistance. 


MUNICIPAL  OWNERSHIP  AND  OPERATION  OP  ELEC- 
TRIC UTIUTIES  ON  THE  PACIFIC  COAST 

By  C.  Wellington  Koinbr,  Pasadena,  California. 

It  may  seem  presumption  for  the  younger  portion  of  the 
United  States — the  children  of  the  West — to  contribute  an 
article  to  be  read  at  "The  Hub;"  but  when  we  are  requested 
to  discuss  electrical  energy,  one  of  the  country's  newest  and 
most  important  resources,  we  are  not  timid.  On  this  subject 
we  can  talk  from  experience  and  give  the  East  much  to  think 
about. 

The  Pacific  Coast  country,  from  the  North  to  the  South, 
has  made  tremendous  progress  in  recent  years.  Its  laws  have 
been  re-shaped;  therefore  it  is  to  be  expected  that  laws  gov- 
erning municipal  ownership  of  public  utilities  should  have 
received  attention  "in  the  general  evolution  that  has  taken 
place  on  this  coast.  The  mighty  instruments  of  Initiative, 
Referendum  and  Recall  make  it  much  easier  to  enforce  proper 
conduct  in  municipal  affairs,  thereby  making  it  possible  for 
a  city  to  enter  into  ownership  of  the  public  utilities  without 
its  success  being:  endangered  by  politicians  and  those  whose 
interests  are  inimical  to  municipal  ownership. 

The  question  of  municipal  ownership  of  all  public  utilities 
has  begun  to  attract  attention  throughout  the  United  States. 
Generally  speaking  the  regulation  of  public  utilities,  privately 
owned  and  operated,  has  proved  tmsuceessful  np  to  the  present 
time,  thus  forcing  the  question  of  municipal  ownership  and 
operation  of  all  utilities  on  to  the  leaders  of  public  thought 
for  their  most  careful  consideration. 

Scattered  over  the  United  States  are  1,562  municipal  light 
and  power  plants,  representing  in  numbers  about  thirty  per 
cent,  of  the  central  stations  in  this  country.  However,  they 
are  made  up  largely  of  small  plants  located  in  villages  and 
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Gmaller  towns.  Among  these  municipally  owned  titilitie»  are  • 
shining  lights  as  to  efficiency,  which  have  obtained  results  by 
lowering  the  rates  to  prices  unthonght  of  a  few  years  ago. 
The  result  is  that  particulars  are  being  sought  by  other  com- 
munities in  order  that  they,  too,  may  experience  the  benefits 
of  like  enterprise. 

The  largest  municipal  light  -and  power  plant  is  located  on 
the  Pacific  Coast.  Seattle,  with  a  population  of  313,000  has 
a  plant  that  represents  an  investment  of  $5,000,000,  employs 
240  men,  does  nearly  $1,000,000  worth  of  business  per  annum, 
and  furnishes  electrical  energy  to  approximately  30,000  con- 
sumers. This  plant  commenced  to  furnish  electrical  energy 
for  street  lighting  in  January,  1905,  and  in  September  of  the 
next  year  it  rendered  its  first  service  to  private  consumers. 
Since  then  the  business  of  the  plant  has  developed  rapidly, 
until  in  1913  the  revenue  reached  the  sum  of  $910,477.35. 
The  profit  for  that  year,  after  accounting  for  all  expenses, 
including  depreciation,  amounted  to  $242,257.68.  The  total 
surplus,  or  profit,  to  the  credit  of  the  plant  since  it  began 
operation  is  $810,100.21. 

In  addition  to  this  surplus,  the  plant  is  entitled  to  great 
credit  for  the  saving  to  the  public  by  reason  of  the  difference 
between  the  schedule  of  rates  in  force  at  the  time  the  city 
started  furnishing  electrical  energy,  and  the  rates  charged 
since  that  time.  For  residences  for  the  first  30  kwh,  used  of 
the  maximum  demand,  the  rate  charged  by  the  private  cor- 
poration at  the  time  Seattle  projected  its  plant,  was  20c  per  kil- 
owatt hour.  This  rate  was  afterwards  reduced  to  12c,  then 
to  10c.  The  first  rate  made  bj*  the  city  was  SV2  per  kwh,, 
and  in  1911  the  city  reduced  the  rate  to  7c,  and  in  1912  again 
reduced  it  to  6e  with  a  50c  minimum.  The  private  corpor- 
ation met  these  last  reductions  by  similar  reductions  in  its 
rates.  It  can  readily  be  seen  that  the  difference  between  the 
rates  charged  by  the  city's  plant  and  those  that  the  company 
would  have  collected  had  the  city  not  built  its  plant,  amounts 
to  a  great  sum. 
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During  all  this  development,  the  city  has  had  to  contend 
with  the  privately  owned  and  operated  utilities  in  Seattle. 
This  iwwerfal  corporation,  with  all  its  influence,  has  opposed 
the  city  at  every  ,tupn.  However,  the  people  have  loyally  ex- 
tended their  patronage  to  their  own  plant,  and  have  loyally 
supported  the  officials  in  charge  thereof  and  who  have  so 
successfully  managed  the  property  and  brought  it  to  its  pres- 
ent high  state  of  efficiency. 

The  plant  was  proposed  by  City  Engineer  B.  H.  Thompson 
in  1893.  Mr.  J.  D.  Boas  is  the  efScient  superintendent  and 
the  electrical  engineer,  he  having  been  in  charge  of  the  plant's 
construction  since  its  beginning. 

Seattle  is  the  fortunate  possessor  of  hydro-electric  power 
sites  from  which  it  has  heretofore  supplied  all  its  electrical 
Miergy.  However,  it  is  now  erecting  an  auxiliary  steam  tur- 
bine plant  for  emergencies. 

The  present  rates  for  electrical  energy  for  residential  pur- 
poses are  a  maximum  of  6c  per  kwh.  for  the  first  60  kwh.  used 
per  month,  and  4e  for  all  current  above  60  kwh.,  with  a  min- 
mum  monthly  charge  of  50c.  The  rates  charged  for  commercial 
lighting  are  a  maximum  of  4c  per  kwh.  for  the  first  100  kwh. 
used  per  month,  scaling  down  to  1.32c ;  and  power  rates  based 
on  connected  load  of  ]  to  20  H.  P.  are  4c  scaling  down  to 
V^c.  These  rates  are  maxinram  and  minimnm,  there  being  a 
number  of  intermediate  rates.  The  rate  for  street  lighting 
IS  4^c  per  kwh.  for  all  current  used,  measured  at  the  distri- 
bntion  station,  this  rate  including  maintenance  and  operation 
of  the  entire  street  lighting  system.  Furthermore,  by  intro- 
ducing the  new  nitrogen  filled  lamps,  all  the  advantages  to 
be  derived  in  increased  candle  power  go  to  the  benefit  of  the 
city  and  not  to  a  private  company. 

The  average  rates  received  for  the  various  classes  of  service 
are  as  follows : 

(All  figures  taken  from  the  annual  report  for  year  ending 
December  31,  1913). 
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Dm                         &8  62   Ss.3  6  s.  <K2    <S2 

Residence  lighting. 23,839  15,762      3675  0.61  $0.05988      $1.28 

Business   lighting. 2,745  4,771      3340  1.74  0.02757        8.44 

Power   617  5,690      3410  9.22  ■    0.01549      19.86 

Domestic  power*  71  177         80  2.49  0.03180       3.03 

ToUl    for   system....  29,272  26.400      ....  0.90  $0.03430      $2.29 


'Electric  cooking. 

tMaximum  at  customer.  These  peaks  are  at  different  times  of  the 
day  for  different  classes  of  service. 

This  plant  is  a  tremendous  asset  to  the  City  of  Seattle  by 
reason  of  the  fact  that  it  attracts  manufacturing  industries  to 
this  city,  hy  supplying  cheap  electrical  energy  for  industrial 
purposes.  In  addition  to  this,  cheap  domestic  light  and  power, 
and  cheap  and  ample  street  lighting  are  benefits  that  can 
hardly  be  over-estimated,  and  must  be  experienced  to  be  appre- 
ciated. 

I  wish  to  call  attention  to  the  fact  that  during  the  first 
two  years,  while  developing  biisiness,  a  alight  loss  was  suffered, 
as  may  be  expected  at  the  outset  of  most  business  undertakings. 
However,  the  small  deficit  incurred  was  subsequently  wiped 
out  by  surplus  earnings,  which  began  in  the  year  1908,  and 
now  amount  to  the  substantial  figures  quoted  above,  viz.,  $810,- 
100.21.  Seattle  is  also  engaging  in  the  operation  of  some  of 
its  street  railway  lines. 

Having  presented  the  example  of  the  largest  city  on  the 
Pacific  Coast,  located  in  the  North,  I  wish  now  to  present 
the  example  of  Pasadena,  a  city  of  40,000,  located  in  Southern 
California. 

Pasadena  was  compelled  to  establish  its  municipal  light 
and  power  plant  because  of  poor  service  and  the  high  rates 
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charged  for  electrical  energy.  Its  plant  was  put  in  operation 
for  supplying  electrical  energy  for  street  lighting  purposes 
on  Jnly  1st,  1907.  On  October  1st,  1908,  the  first  service  was 
rendered  to  private  consumers. 

At  the  time  the  municipal  light  and  power  plant  was  pro- 
posed, the  residents  of  the  City  of  Pasadena  were  paying  15e 
per  kwh.  At  the  time  the  city  began  furnishing  electrical 
energy  to  private  consumers,  the  rates  were  la^^e  for  the 
first  666  kwh.  consumed  in  one  month,  less  10  per  cent  for ' 
prompt  payment.  The  city  established  a  rate  of  8c  per  kwh., 
scaling  down  for  quantity  consumed.  The  private  corporation 
immediately  began  to  make  fiat  rates,  for  the  purpose  of  exr 
terminating  the  peoples'  plant.  These  rates  were  so  low  as 
to  mean  practical  donation  of  current.  At  this  time  the  city 
did  not  supply  energy  on  all  streets.  The  plant  was  still  in 
process  of  construction  and  consumers  were  taken  on  as  fast 
as  the  commercial  lines  were  extended.  On  such  streets  where 
the  city  had  lines,  the  private  corporation  made  flat  rates  to 
such  consumers  as  would  accept  its  terms,  anticipating  the 
extensions  of  the  city  on  other  streets,  and  their  offer  of  fiat 
rates  was  made  in  advance  of  the  construction  of  the  city's 
lines.  It  was  then  recommended  that  the  rates  in  the  City 
of  Pasadena  be  regulated  so  that  a  company  should  be  allowed 
to  furnish  electrical  energy  only  on  meter  basis,  and  not  on 
a  flat  rate  basis.  In  passing  the  ordinance  it  was  so  framed 
tiist  any  company  could  charge  any  rate  it  desired,  provided 
the  electrical  energy  was  sold  and  measured  by  meter.  This 
ordinance  was  obeyed  by  the  city  as  well  as  by  the  private 
company. 

The  city  having  acquired  sufficient  business  to  justify  the 
redaction  in  rates,  a  maximum  rate  of  7c  per  kwh.  was  estab- 
lished. At  the  same  time  the  private  corporation  established 
a  maximum  base  rate  of  5c  per  kwh.,  with  a  view  of  prevent- 
ing the  city  from  obtaining  custom,  and  thus  making  the  city's 
plant  unprofitable.  However,  their  scheme  did  not  prevent 
loyal  Pasadeaans  from  supporting  their  own  plant  even  at  the 
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higher  rate.  This  support  resulted  in  a  larges  output  and  en- 
ahled  the  plant  to  demonstrate  its  possibilities  for  lowering 
the  coBt  of  generation  and  distribution.  The  earnings  of  the 
municipal  plant  were  such  that  the  city  again  lowered  the 
rates  to  a  maximum  baae  rate  of  5c  per  hwh.  for  light,  scaling 
down  to  3c ;  and  with  a  maximum  base  rate  for  power  of  4c 
sealing  down  to  1.2c-  At  the  time  of  this  reduction  to  5c,  the 
private  corporation  was  charging  the  same  maximum  base 
rate.  It  immediately  lowered  its  rate  to  4c,  with  the  threat 
that  it  would  go  below  any  rate  made  by  the  city.  This  differ- 
ence in  rates  continued  until  September,  1913.  However,  in 
spHe  of  the  difference  in  rates,  during  this  time  the  number 
of  consumerB  of  municipal  energy  waa  increased  to  five  thoua- 
aud. 

The  city  had  the  legal  right  to  fix  the  rates  for  electrical 
energy,  and  could  have  regulated  the  rates  of  the  private 
corporation  to  the  same  rates  as  those  charged  by  the  cit^. 
The  writer  favored  thia  action,  as  he  had  always  believed  that 
a  large  corporation  furnishing  electrical  energy  to  eighteen 
or  twenty  communities  from  a  common  hydro-electric  system, 
should  not  play  one  or  more  commnnitiea  against  another  by 
selling  current  below  cost  in  one  community  to  throttle  a 
competitor  located  there,  and  recoup  its  losses  by  charging 
higher  rates  in  the  other  municipalities. 

The  Unjust  Competition  Act,  Senate  Bill  No.  53,  Chapter 
276,  passed  by  the  last  State  Legislature  of  the  State  of  Cal- 
ifornia, now  prevents  such  unfair  practice.  The  result  was 
that  in  September,  1913,  the  private  corporation  raised  its 
rates  to  those  charged  by  the  City  of  Pasadena.  It  was  com- 
pelled to  choose  between  thia^or  adjusting  its  rates  in  other 
communities  to  correspond  to  those  rates  it  had  freely  gives 
in  the  City  of  Pasadena.  The  law  now  requires  the  filing  of 
annual  reports  by  utility  corporations,  and  it  was  shown  in 
the  annual  report  made  to  the  City  of  Pasadena  in  January, 
1914,  by  the  corporation  question,  that  the  company  had  lost 
money  under  its  method  of  charges  the  previous  year;  while 
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for  the  same  period  the  city  showed  a  aurp)as  of  approximately 
$30,000  over  all  proper  charges.  Since  the  equalization  of 
rates,  the  city  has  increased  its  consumers  to  6,832  as  of  Aug- 
nst  Ist,  with  farther  inisreases  since.  Pasadena  is  the  home 
of  a  large  nmnber  of  the  Southern  California  Edison  Company, 
and  of  approximately  76  of  its  stockholders.  As  a  matter  of 
course,  the  company  brought  to  bear  every  possible  influence 
against  the  successful  operation  of  the  municipal  plant  of  Pas- 
adena, and  the  writer  believes  that  never  has  there  been  a 
more  relentless  ntility  corporation  war  than  that  which  has 
been  waged  in  the  City  of  Pasadena  for  the  past  seven  years. 
When  the  first  bonds  were  issued  to  complete  the  city's 
plant,  no  direct  ofifer  waa  made  to  the  company  by  the  city 
to  purchase  its  system.  However,  in  1909,  when  the  bond 
issue  for  extending  the  city's  commercial  service  over  the  en- 
tire municipality  carried  by  a  seven  to  one  vote,  a  proposition 
was  made  to  the  private  corporation  for  the  purchase  of  its 
distributing  system,  and  also  of  electrical  energy,  provided  it 
could  be  obtained  cheaper  than  the  city  could  generate  it  in 
its  steam  plant.  The  private  corporation  made  a  counter 
proposition  to  purchase  the  city's  plant.  The  facts  were  the 
city  was  in  the  market  to  purchase,  but  not  to  sell.  Since 
that  time,  the  city  has  had  negotiationa  with  the  company's 
representative  with  a  view  of  purchasing  its  distribution  sys- 
tem in  the  City  of  Pasadena,  but  without  success,  the  company 
refusing  to  dispose  of  its  property  in  Pasadena.  It  ia  doubtful 
whether  the  City  of  Pasadena  will  again  offer  to  purchase  the 
distributing  system  of  its  competitor,  for  the  city  has  extended 
its  lines  throughout  its  entire  territory,  atid  the  purchase  of 
the  company's  ayatem  would  too  aerionaly  burden  the  taxpayers 
with  a  large  amount  for  duplicate  property,  most  of  which  it 
could  no  longer  use.  Now  that  the  rates  are  equal  the  flght 
will  be  finished  on  the  basis  of  service,  and  with  the  gaina 
that  are  now  being  made  by  the  city  it  looks  as  though  it 
would  be  only  a  matter  of  time  when  the  city  wilt  have  at 
least  80  per  cent,  of  the  business. 
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The  question  naturally  arises  in  the  minds  of  some  people, 
"Why  is  it  that  everybody  does  not  use  municipal  light  and 
powerl"  This  can  be  answered  only  by  stating  that  corpor- 
ations receiving  liberal  rates  for  their  services,  often  use  a 
part  of  the  money  they  thus  obtain  from  the  citizens  to  de- 
ceive them  through  the  medium  of  newspapers,  periodicals, 
paid  solicitors,  and  other  means.  Pasadena  has  been  fortunate 
in  having  the  undivided  support  of  one  good,  clean  newspaper. 
It  had  the  support  of  both  of  our  dailies  until  one  was  pur- 
chased and  suddenly  changed  its  policy. 

It  required  something  of  a  fighting  spirit  on  the  part  of 
the  city  officials  to  stand  up  against  the  continaous  and  varied 
onslaughts  of  the  corporation,  and  it  required  faithfulness  and 
loyalty  on  the  part  of  the  citizens  to  pay  to  their  municipal 
plant,  month  after  month  for  six  years,  fully  twenty-five  per 
cent,  more  than  the  private  corporation  charged, 

Tou  will  concede  that  in  the  past  many  cities  have  seriously 
discussed  municipal  ownership,  but  failed  to  get  started,  be- 
cause of  the  opposition  of  private  interests.  Every  success 
like  that  of  Seattle  or  Pasadena  hastens  the  time  when  the 
cities  will  be  too  strong  to  be  affected  by  such  opposition  as 
the  private  corporations  might  offer. 

This  question  was  propounded  by  the  corporation  and  never 
allowed  to  rest:  "If  the  City  of  Pasadena  had  the  right  to 
regulate  rates,  why  build  a  municipal  plantT" 

The  answer  is,  that  through  no  regulating  body  in  existence 
in  the  United  States  today  can  a  city  regulate  rates  as  low 
as  can  be  made  by  a  municipally  owned  and  operated  plant, 
when  conducted  as  a  business  proposition.  Heretofore,  utility 
corporations  have  regulated  the  cities,  instead  of  the  cities 
regulating  the  rates  for  utility  services.  Now,  however,  a 
change  involving  a  hard  struggle  is  taking  place,  and  during 
the  course  of  this  struggle  cities  are  learning  that  it  is  far 
better  to  operate  certain  of  their  own  utilities  rather  than  to 
leave  them  in  private  hands,  even  under  the  best,  of  regula- 
tion.    Witness  the  rates  charged  in  cities  where  regulating 
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bodies  have  attempted  to  regulste  rates;  compare  them  with 
the  rates  charged  by  mtinicipally  owned  and  operated  plants, 
and  you  will  find  that  the  lowest  rates  in  the  United  States 
are  those  charged  by  municipally  owned  utilities.  It  takes 
as  much,  or  more,  ability  to  regulate  rates  as  it  does  to  oper- 
ate the  utility.  While  applying  ability  in  regnlating  it  wonld 
be  better  to  apply  it  to  operation  and  let  the  cities'  patrons 
as  a  whole  receive  all  the  benefits. 

The  saving  resulting  to  the  people  of  Pasadena  by  reaaon 
of  the  difference  in  rates  charged  by  its  competitors  before 
the  city  entered  the  field,  and  the  rates  charged  by  its  com- 
petitor in  other  towns  of  the  size  of  Pasadena  since,  is  a 
tremendous  one,  amonnttng  to  $731,083.96,  more  than  efiongh 
to  pay  the  entire  cost  of  the  municipal  plant. 

Pasadena  has  invested  in  its  municipal  light  and  power 
plant  at  the  present  time,  after  making  all  deductions  for 
depreciation  $566,633.75.  After  paying  operating  expenses, 
charging  interest  on  the  total  investment,  and  charging  for 
depreciation  to  the  amount  of  $130,871.31,  the  city  has  accumu- 
lated a  surplus  of  $71,110.08.  This  is  in  addition  to  the  plant's 
having  been  self-sustaining  during  the  entire  period  of  its 
existence. 

While  the  competitor  of  the  municipal  plant  of  Pasadena 
is  enjoying  the  privileges  of  hydro-electric  power,  the  City 
of  Pasadena  has  been  operating  a  steam  plant,  generating  elec- 
tricity by  means  of  cmde  oil  at  prices  ranging  from  70c  to 
96c  per  barrel,  or  an  equivalent  rate  for  coal  at  $3.25  per  ton. 
The  people  have  been  highly  pleased  with  the  service  rendered 
by  the  city,  for  the  reason  that  the  steam  plant,  located  in 
the  city  close  to  the  distribution  systeni,  is  much  more  reliable 
than  long  distance  transmission  lines  which  go  out  of  service 
in  time  of  storm,  to  the  great  inconvenience  of  consumers. 

The  rates  for  electric  light  for  all  classes  of  service  are  as 
follows: 
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IXCAKDESCENT    LIGHTING. 

"CLASS  A"~The  first  100  kilowatt  hours,  or  less  of  energy 
furnished  in  any  one  month  to  any  consumer,  5  cents  per  kil- 
owatt hour. 

"CLASS  B" — ^The  kilowatt  hours  of  energy  furnished  in 
any  one  month  to  any  consumer  in  excess  of  100  kilowatt  hours 
and  not  exceeding  500  kilowatt  hours,  4Vn  cents  per  kilowatt 
hoiu", 

"CLASS  C" — The  kilowatt  hours  of  energy  furnished  in 
any  one  month  to  any  consumer  in  excess  of  500  kilowatt  hours 
And  not  exceeding  1,000  kilowatt  hours,  4  cents  per  kilowatt 
how. 

"CLASS  D" — The  kilowatt  hours  of  energy  furnished  in 
any  one  month  to  any  consumer  in  excess  of  1,000  kilowatt 
hours  and  not  exceeding  2,000  kilowatt  hours  Sy^  cents  per 
kilowatt  hour, 

"CLASS  E" — The  kilowatt  hours  of  energy  furnished  in 
any  one  month  to  any  consumer  over  2,000  kilowatt  hours, 
3  cents  per  kilowatt  hour. 

Arc  LipHTiNO. 

•'CLASS  A  ARC"— The  first  100  kilowatt  hours  of  energj', 
or  less,  furnished  in  any  one  month  to  any  consumer,  4.9  cents 
per  kilowatt  hour. 

"CLASS  B  ARC"— The  kilowatt  hours  of  energy  furnished 
in  any  one  month  to  any  consumer  in  excess  of  100  kilowatt 
hours  and  not  exceeding  500  kilowatt  hours,  4^  cents  per 
kilowatt  hour. 

"CLASS  C  ARC" — The  kilowatt  hours  of  energy  furnished 
in  any  one  month  to  any  consumer  in  excess  of  500  kilowatt 
hours,  4  cents  per  kilowatt  hour. 


A  minimum  monthly  charge  of  50  cents  per  meter  of  three 
kilowatt  capacity,  or  less,  and  30  cents  for  each  additional 
kilowatt  of  meter  capacity  required,  shall  be  made  for  each 
meter. 

Free  Gem  lamps  are  furnished  for  replacements  and  Tung- 
stens are  sold  at  cost. 


The  rates  charged  for  street  lighting  are  as  follows : 

Arc  lamps  6.6  ampere $60.00  per  annum 

80  cp.  Street  Series  Tungstens $12.00  per  annum 

Ornamental  Ouster  Lightins SjjC  per  kn*. 
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The  following  are  the  average  rates  received  the  past  year : 

Street  lighting,  for  all  purposes 4.681c  per  kwh. 

Commercial  and  residence  lightiag 4.954c  per  kwh. 

For  all  current  generated 3.045c  per  kwh. 

For  aU  current  sold 3.724c  per  kwh. 

The  rates  charged  for  power  for  all  purposes  are  as  f oIIowb  : 

"CLASS  A  POWER"— The  first  100  kilowatt  hours  of 
energy  or  less,  furnished  in  any  one  month  to  any  consumer, 
4  cents  per  kilowatt  hour. 

"CLASS  B  POWER"— The  kilowatt  hours  of  energy  fur- 
nished in  any  one  month  to  any  consnmer  in  excess  of  100 
kilowatt  hours  and  not  exceeding  300  kilowatt  hours  2.4  cents 
per  kilowatt  hour. 

"CLASS  C  POWER"— The  kilowatt  honra  of  energy  fur- 
nished in  any  one  month  to  any  consumer  in  excess  of  300 
kilowatt  hours  and  not  exceeding  500  kilowatt  hours,  2.4  cents 
per  kilowatt  hour. 

"CLASS  D  POWER"— The  kilowatt  hoars  of  energy  fur- 
nished in  any  one  month  to  any  consumer  in  excess  of  500 
kilowatt  hours  and  not  exceeding  1,000  kilowatt  hours,  2  cents 
per  kilowatt  hour. 

"CLASS  E  POWER"— The  kilowatt  hours  of  energy  fur- 
nished in  any  one  month  to  any  consumer  in  excess  of  1,000 
kilowatt  hours  and  not  exceeding  1,500  kilowatt  hours,  2  cents 
per  kilowatt  hour. 

"CLASS  P  POWER"— The  kilowatt  hours  of  energy  fur- 
nished in  any  one  month  to  any  consumer  in  excess  of  1,500 
kilowatt  hours  and  not  exceeding  2,000  kilowatt  hours,  1.9 
cents  per  kilowatt  hour. 

"CLASS  G  POWEE"— The  kilowatt  hours  of  energy  fur- 
nished in  any  one  month  to  any  consumer  in  excess  of  2,000 
kilowatt  hours  and  not  exceeding  3,000  kilowatt  hours,  1.8 
cents  per  kilowatt  hour. 

"CLASS  H  POWER"— The  kilowatt  hours  of  energy  fur- 
nished in  any  one  month  to  any  consumer  over  3,000  kilowatt 
hours  1.2  cents  per  kilowatt  hour. 

A  monthly  minimum  charge  will  be  collected  for  electrical 
energy  of  $1.00  per  meter  of  1*4  kilowatt  capacity,  or  less, 
and  $0.75  for  each  additional  kilowatt  of  meter  capacity  re- 
quired. 
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These  were  thought  to  be  the  lowest  ratea  in  the  United 
States,  with  the  exception  of  Cleveland,  which  I  understood 
recently  passed  a  three-cent  rate. 

The  following  tables  show  the  cost  per  hwh.  of  all  current 
generated,  and  for  all  current  sold : 

Current  Current 

Generated  Sold 

Manufacturing    00767  .00938 

Diitribution    OOflOl  .01102 

Interest  0O3ff7  ,  .00486  • 

Depreciation    00473  .00579 

Total  cost .02538  .03105 

After  adding  the  operating  expenses  and  charge  for  in- 
terest on  the  total  average  investment,  and  charging  up  suf- 
ficient to  cover  depreciation,  the  plant  had  to  its  credit  for 
the  year  ending  June  30th,  1914,  a  surplus  of  $29,360.92,  mak- 
ing a  total  surplus  of  $71,110.08.  I  wish  to  add  at  this  time 
that  the  Surplus  and  Depreciation  Reserve  have  all  been  re- 
invested in  the  property. 

The  following  pages  include  a  balance  sheet  as  of  June 
30th,  1914,  a  summary  of  seven  years'  operation,  and  a  sched- 
ule of  property  and  depreciation. 

The  City  of  Tacoma,  Washington,  with  a  population  of 
100,000,  recently  completed  and  put  into  operation  a  hydro- 
electric power  plant.  The  city  for  some  years  has  been  operat- 
ing a  distribution  system  of  its  own  and  purchasing  power 
from  a  private  corporation  at  li4c  per  kwh.,  at  the  same  time 
giving  a  maximum  rate  of  6c  for  lighting.  The  city  showed 
wisdom  in  acquiring  a  water  power  site  and  has  developed  a 
plant  of  20,000  kwh.  capacity  with  approximately  16,000  con- 
sumers. The  city  now  charges  the  following  rates  for  elec- 
tricity : 

For  Lighting — 6e  ranging  down  to  3c,  according  to  quantity 
used  in  a  month. 

For  Power — 2.4c  sealing  down  to  .0045,  depending  upon  the 
load  factor  and  kwh.  consumed. 


MUNICIPAL  ELECTRIC  UTILITIK  OS  WEST  COAST 


£ii 


;-S*i««  -S;! 


■  ':  3825  ; 


S'=  " 


gl.l5ll 


■iS^'E  ^    t.a-in 


apgsS  giss   e 


AMKBICAS  SOCIETY  OF  MUNICIPAL  IMri{0VEMENT9 


,8       §  5;  S 

5  5-    3  i  i 


s  s  Si  s 


5  g- 
i 

E 


a  R  s  ', 

g   K   ?i 


» 

g  s  ^  s 


s 

si     E" 


MUNICIPAL  ELECTIUC  VTILITIES  ON  WEST  COAST 


5  ll. 


^   lis   s 
53  5    5 


3     SK.S     S 


I -.3  i 


s  s  S     S     — ■  ^  * 

Its   S   6   JSI   S   S5i 


iris 

U(  u| 


8     s^s     "  5- 


R     3S8 
I     Mi 


S   ^ss 


""3  5  ^ 

1  II 


1        ^ 


OSW      O      S      t-EO      D      tJiu 


3«2  AMEHICAX  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS 

For  Street  Lighting — $60.00  per  year  for  arcs. 

The  City  of  Riverside,  in  Southern  California,  with  a  pop- 
ulation of  17,500  voted  bonds  in  1895  for  building  a  sub-station 
and  distribution  system,  aud  has  been  supplying  electrical 
energy  since  that  time.  It  now  pays  approximately  .008,  per 
kwh.  for  power  delivered  to  sub-station,  and  charges  a  max- 
imum rate  of  7c  for  residence  lighting.  Up  to  July  1,  1913, 
the  plant  had  cost  $503,577.71,  and  after  making  all  proper 
deductions  for  depreciation  the  plant's  value  was  $352,627.36. 
The  city  has  the  entire  field,  there  being  no  competition,  and 
the  plant  has  proved  to  be  a  very  good  producer  of  revenue. 

The  City  of  Alameda,  California,  with  a  population  of  ap- 
proximately 30,000,  operates  a  very  successful  municipal  plajit, 
generating  electrical  energy  with  a  steam  plant.  The  maximum 
rate  for  lighting  is  7c,  ranging  down  to  5e,  with  a  minimum  of 
50e  per  month.    The  power  rate  is  4e,  ranging  down  to  2c. 

I  am  submitting  herewith  a  summary,  and  other  tables 
of  reports  of  municipal  lighting  plants  of  the  State  of  Cal- 
ifornia, for  the  year  ending  June  30th,  1913.  These  tables 
were  prepared  by  the  Municipal  Lighting  Committee  of  the 
Berkeley  Club.  Of  course,  some  changes  have  been  made  since 
the  tables  were  prepared. 

Popu-    tncome  Operat-  Operat-   Fixed       Surplus      Bonds 
Cily  latloD  from  op-  ingei-       ihk     chargrs        of  oui- 

19 13      era  ling    penaes     prolit  Income    slaDdine 

Riverside  ....17,000  $143,984  597,931  $46,063  $19,801  $26,26-3.18  $50,000 
Passdena  ....36,000  138.889  70,073  68,816  44,479  34,337.17  281.875 
AUmeda  ....  28.000  131,727  65.386  66,341  25,673  40.668.31  193,7,W 
Palo    Alta....  5,000      44.780     27.336     17,444     12.989      4,45.5,10      85.826 

Glendale  8,000      40.495     19,178     21,317     13,466       7.850.19       95.500 

Lodi    3,600      31.183     16,534     14.648      4.724       9,924,.32      26,347 

Ukiah    3,500       18,868     14,687       4,171       2,047       2,123.11       11,700 

Colton    5,000       17,606     12.977      4,629         995      3,633.20        3,450 

Santa   Oara..  6,000       16,790       9.041       7,749       2,702      5,047.30       14,000 

Gridley"  1,250        9.715       5,533      4.182       2,375       1.807.18       13,500 

Aiusa    1.500        8,196      7.673         523         750         277.03       

Notes — Income  does  not  include  miscellaneous  sales,  wiring,  etc., 
when  they  amount  to  any  considerable  percentage  of  the  gross  income. 

Includes  value  of  street  lighting. 

Fixed  charges  cover  bond  interest  and  redemption,  and  depreciation. 
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Bates  In  Municipal  Plants,  1912-1913. 

Minimum        Cents  per  k.  w.  h, 
Light'g  Bill.    Light's-  Power. 

(1)  Riverside J0.50  8  to  4  fi  to  1.75 

(2)  Pasadena 0.60  S  to  3  4  to  1.5 

Alameda  0.50  7  to  5  4  to  2 

(3)  Palo  Alto 1.00  7.5  to  4  4 

Glendale  0.73  8  to  8  6  to  1.75 

Lodi    1.00  6  to  4  4 

Ukiah  '. 10  to  5  4  to  0.75 

Colton  0.50  8  to  4  4  to  3 

(4)  Santa    Qara 1.00  10  to  4  8  to  3 

Gridl;y   10  to  2  10  to  3 

Azuaa   8  6 

Anaheim    0.75  10  10  to  2.50 

Healdshurg  0.50  10  5  to  3 

Biggs 8  5 

<1)  Pumping  $1.75;  all  lamps  free, 

(2)  Some  free  lamps,  Tungstens  at  cost,  1914  minimum  reduced  to 
?0.50.     Power,  4  to  1.3c. 

(3)  1914  power  3c,  healing  2c. 

(4)  1914  light  9c,  power  7c 

The  City  of  San  Francisco  has  recently  built  and  put  into 
operation  the  Geary  Street  Railway,  and  the  financial  report 
for  the  year  ending  December  31st,  1913,  shows  that  the  road 
has  been  very  profitable.  I  submit  herewith  the  balance  sheet 
covering  the  period,  the  same  having  been  prepared  by  Mr, 
William  Dolge,  Certified  Public  Accountant-  The  chronology 
of  this  enterprise  is  taken  from  the  Financial  Report  for  the 
year  ending  December  31st,  1913 : 

December  2,  1902.  Election.  Proposition  authorizing  $700,- 
000.00  bonds  defeated. 

October  8,  1903.  Election.  Proposition  authorizing  $710,- 
000.00  bonds  defeated. 

November  6,  1903.  Franchise  of  Geary  Street,  Park  & 
Ocean  Railroad  Co.  expired. 

June,  1906.  Budget  appropriation  $325,000.00  for  Geary 
Street  Railroad.  Used  for  reconstruction  and  rehabilitation 
of  streets  and  buildings,  destroyed  in  disaster  of  April  18-22, 
1906. 
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June,  1907.  Budget  appropriation  $720,000.00  for  Geary 
Street  Railroad.    Subsequently  declared  invalid  by  Court. 

June  24,  1909.  Election.  Proposition  authorizing  $1,950,- 
000.00  bonds  defeated,  lacking  203  votes. 

December  30,  1909.  Election.  Fropoeition  authorizing  $2,- 
020,000.00  bonds  carried. 

.  April  16,  1910.  Superior  Court  declares  bond  issue  valid 
in  every  respect.  Decision  affirmed  by  Supreme  Court  in  July, 
1910. 

July  18,  1910.    First  lot  of  bonds,  $121,000,00  sold. 

Summer,  1911.  Construction  of  Geary  Street  Railway  com- 
meoeed. 

May  5,  1912.  The  Gear>-  Street,  Park  &  Ocean  Railroad 
(cable  system)  ceased  operations. 

December  28,  1912.  The  Municipal  Railway  (Overhead 
trolley  system),  commenced  operation  on  Geary  Street  from 
Kearny  to  Beach  and  Park,  vrith  ten  (10)  ears,  under  direc- 
tion of  Thomas  A.  Cashin,  Superintendent,  Mayor  James  Rolph, 
Jr.,  acting  as  motorman  on  first  car. 

April  22,  1913.  Referendum  election.  Agreement  with  Sut- 
ter Street  Railway  Company  respecting  use  of  tracks  on  lower 
Market  Street  ratified. 

June  24,  1913.  Municipal  Railway  in  full  operation  from 
Perries  to  Beach  and  Park.    28  cars. 

August  26,  1913.  Election.  Prof^osition  authorizing  $3,500,- 
000.00  bonds  for  extension  of  municipal  railways  carried. 

The  City  of  San  Francisco  is  proceeding  with  the  municipal 
ownership  of  its  railway,  and  is  now  preparing  to  take  over 
the  Spring  Valley  Water  Company.  The  City  will  then  be 
in  possession  of  valuable  water  power  sites,  with  which  it 
can  develop  all  the  electrical' energy  it  will  need  for  its  railway 
and  other  uses. 

On  ifay  8th,  the  City  of  Los  Angeles  voted  bonds  to  the 
amount  of  $6,500,000  for  an  electric  generation  plant  and  dia- 
tributing  system,  to  be  operated  in  connection  with  the  Owens 
River  Aqueduct.    The  vote  was  56,199  for  and  23,179  against. 
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The  City  of  Los  Angeles,  through  long  negotiations,  has  en- 
deavored to  purchase  the  distributing  systems  of  all  of  the 
private  corporations  operating  in  Los  Angeles,  either  through 
a  plan  of  leasing  with  ultimate  ownership,  or  through  outright 
purchase;  but  the  companies  have  refused,  in  every  instance, 
to  sell  to  the  City.  The  people  nevertheless  voted  the  money, 
and  if  the  companies  do  not  sell,  the  city  will  condemn  one  or 
more  of  the  existing  distributing  systems,  or  will  proceed  to 
build  independent  lines  paralleling  all  of  the  systems. 

The  action  of  the  various  municipalities  on  the  Pacific  Coast 
in  acquiring  and  operating  their  various  profit  earning  utilities, 
is  an  example  to  other  cities,  showing  what  can  be  done  when 
a  municipality  wishes  to  operate  these  utilities  on. a  business 
basis  and  according  to  business  methods,  divorcing  politics 
from  their  affairs  and  operating  them  for  the  benefit  of  the 
people. 

It  has  always  been  conceded  that  American  cities  had  the 
ability  to  operate  all  public  utilities  in  which  there  was  no 
profit,  such  as  sewers,  fire  departments,  police  departments, 
schools,  parks,  jails,  hospitals,  insane  asylums,  etc.,  but  the 
people  who  have  profited  by  having  an  interest  in  privately 
owned  public  utilities  supplying  water,  gas  electricity,  tel- 
ephone service,  street  railways,  etc..  have  always  denied  that 
the  city  had  the  ability  to  operate  these  for  their  own  benefit 
and  with  success  to  themselves.  However,  the  people  on  the 
Coast  have  arrived  at  the  conclusion  that  it  is  best  for  them 
to  own  and  operate  all  of  the  profit  earning  utilities  as  above 
enumerated. 

As  time  passes  and  the  American  cities  take  over  all  profit 
earning  utilities,  there  will  be  a  manifest  increase  in  efficiency 
in  municipal  government.  Then  there  will  be  no  public  serv- 
ice  corporation  to  influence  public  officials  and  place  in  ofBce 
men  who  will  do  their  bidding ;  then  there  will  be  no  need  for 
public  service  corporations  to  own  and  operate  newspapers 
and  periodicals  for  infiuencing  public  opinion  on  public  pol- 
icy ;  then  there  will  be  no  long  periods  of  litigation  in  an  effort 
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to  regulate  rates  and  place  proper  valuations  on  the  property 
of  public  service  corporations;  then  there  will  be  no  need  of 
appealing  to  railroad  eommiBsioiiB  and  other  commissions  to 
compel  eorporatioDS  to  give  efficient  service  and  courteous 
treatment  to  the  public;  then  eity  officials  can  give  all  their 
time  to  the  conduct  of  eity  affairs  and  its  utilities  without 
having  to  fight  oft  the  public  service  corporations;  then  Amer- 
ican cities  will  offer  greater  attraction  and  greater  inceDtive 
to  the  young  man  to  enter  the  service  of  the  municipality.  On 
the  passing  of  ownership  and  operation  of  public  utilities  from 
the  private  corporation  to  the  municipalities,  peace  will  reign 
in  the  conduct  of  municipal  affairs  where  we  now  have  much 
turmoil. 

It  ia  a  fact  that  the  operation  of  public  utilities  'by  private 
interests  has  caused  more  dishonesty  in  the  affairs  of  Americao 
municipalities  Uian  any  other  thing.  It  was  so  in  St.  Louis, 
San  Francisco,  and  other  cities.  By  removing  the  cause  we 
will  cure  the  disease.  The  cause  can  be  removed  by  the  muni- 
cipilization  of  all  public  utilities,  operating  them  on  a  business 
basis  absolutely  divorced  from  politics.  This  can  be  done  when- 
ever the  citizens  of  oar  land  wish  to  have  it  so. 


RECENT  TENDENCIES  IN  CHASTER  LEGISLATION. 


By  Nelson  P.  Lewis,  Chief  Engineer,  Board  of  Estimate  and 
Apportionmerit,  City  of  New  York. 


Perhaps  the  moat  nbtahle  tendency  in  recent  legislation  af- 
fecting cities  is  the  disposition  to  ^ant  to  them  a  larger  meas- 
ure of  independence  in  the  conduct  of  their  business  than  they 
formerly  enjoyed.  Cities  of  continental  Europe,  especially 
those  of  Qermany,  have  far  broader  powers  than  have  those  of 
the  United  States  or  Great' Britain.  It  may  be  generally  stated 
that  the  former  can  do  almost  anything  not  forbidden  by  law, 
while  the  latter  can  do  only  those  things  which  are  permitted 
or  directed  by  general  or  special  enabling  acts.  In  the  former 
the  cities  are  to  a  large  degree  independent  of  the  state,  while 
in  the  English  speaking  countries  the  cities  are  the  creatures 
of  the  state  and  they  are  constantly  reminded  of  their  de- 
pendence. It  is  not,  or  at  least  it  was  not  until  very  recently, 
unusual  for  cities  in  the  United  States  to  be  obliged  to  go  to 
the  State  Legislature  for  permission  to  make  any  changes  in 
the  city  plan,  such  as  a  change  in  the  lines  of  a  street,  the  clos- 
ing of  an  existing  street,  the  laying  out  of  a  new  street,  the 
establishment  of  new  parks,  or  even  in  some  cases  the  modifica- 
tion of  street  details,  such  as  the  widening  of  roadways  by 
reducing  the  width  of  sidewalks.  A  large  proportion  of  the 
laws  enacted  at  legislative  sessions  dealt  with  details  of  this 
kind,  which  it  would  be  natural  to  suppose  would  be  deter- 
mined by  the  local  authorities.  In  Great  Britain  authority  of 
Parliament  was  required  for  municipal  improvements,  especi- 
ally those  involving  the  expropriation  of  private  property. 

During  recent  years  there  has  been  a  disposition  to  grant 
to  American  cities  a  far  larger  measure  of  home  rule.  Munici- 
pal legislative  bodies  are  authorized  to  prepare  plans  for  future 
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development,  and  to  modify  such  plana  once  adopted  in  all 
their  details.  Instead  of  applying  to  the  state  legislature  for 
authority  to  expend  money  for  certain  purposes  and  to  issue 
their  obligations  for  money  borrowed,  or  to  recover  the  cost  of 
improvements  by  assessments,  the  cities  are  now  quite  gener- 
ally left  to  determine  these  questions  for  themselves  with  the 
single  provision,  and  that  a  wise  one,' that  the  total  city  debt 
may  not  exceed  a  certain  percentage  of  the  value  of  the  real 
estate  within  the  city  as  assessed  for  the  purpose  of  taxation. 
This  percentage  varies  in  different  cities,  and  in  aome  cases 
debt  incurred  for  increasing  or  improving  the  water  supply  is 
not  included  in  estimating  the  city's  limit  of  debt  incurring 
capacity,  as  municipal  water  systems  are  usually  self-sustain- 
ing, and  frequently  yield  a  profit.  Again,  as  in  the  case  of 
New  York  City,  debt  incurred  for  other  projects  which  return 
enough  to  eare  for  interest  and  amortization  of  the  bonds  rep- 
resenting their  cost,  such  as  the  first  Rapid  Transit  Subway 
and  certain  water  front  improvements,  are  also  excluded  in 
estimating  the  limit  of  bonded  indebtedness.        ' 

American  cities  generally  are  obliged  to  conduct  their  busi- 
ness under  charters  which  define  in  considerable  detail  the 
officers  to  be  elected  and  appointed,  and  the  matters  over 
which  and  the  manner  in  which  such  officers  shall  exercise 
administrative  control.  These  charters  are  legislative  enact- 
ments, and  while  many  of  them  are  special  laws,  there  is  a 
tendency  in  aome  of  the  states  to  prescribe  uniform  charters 
for  cities  of  the  same  class,  such  class  being  determined  by 
their  population.  The  most  recent  development  of  the  home 
rule  idea  for  cities  is  the  "commission"  form  of  government. 
The  first  application  of  this  idea  was  in  the  city  of  Galveston, 
Texaa.  In  September,  1900,  this  city  was  almost  completely 
wrecked  by  a  violent  storm  and  tidal  wave  and  the  city  being 
already  in  a  somewhat  critical  financial  condition,  the  ordi- 
nary governmental  machinery  was  inadequate  to  cope  with  the 
situation^  and  the  administration  of  its  affairs  was  turned  over 
to  a  commission  which  was  given  extraordinary  powers.    The 
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scheme  of  government  resorted  to  in  order  to  meet  a  great 
emergency  proved  so  Buccessful  that  it  was  continued  in- 
definitely. 

Municipal  commission  government  is  not  goyermnent  by 
"commiBsiou"  as  some  of  the  national  or  city  functions  are 
exercised  through  commiBsioners  appointed  by  the  executive 
or  created  by  legislative  enactment.  The  name  in  general  use 
is  said  to  have  been  adopted  in  Qalveston  for  the  reason  that 
a  majority  of  the  first  administrative  board  were  appointed 
and  "commissioned"  by  the  Governor  of  the  state  to  deal  with 
the  special  conditions  existing  in  that  city.  Two  years  later 
the  members  of  the  board  were  elected,  but  the  name  "com- 
mission" has  persisted.  The  Qalveston  commission  consisted 
of  five  members,  one  of  whom  has  l^e  title  of  mayor,  although 
his  duties  and  powers  differ  little  from  those  of  his  colleagues. 
To  these  men  is  entrusted  the  management  of  the  city's  affairs, 
a  specific  function  being  assigned  to  each.  The  plan  worked 
so  satisfactorily  in  Galveston  that  it  was  soon  taken  up  by 
other  cities,  and  at  the  present  time  more  than  three  hundred 
cities  and  towns  in  the  United  States  have  adopted  it. 
Des"  Moines,  Iowa,  added  to  the  Galveston  plan  a  pro- 
vision for  a  referendum  vote  by  the  people  on  ordinances, 
the  initiative  of  municipal  legislation  by  the  people  and 
the  recall  of  elective  officials  before  the  expiration  of  their 
terms.  In  the  state  of  New  Jersey  a  law  enacted  in 
1911  provides  that  any  city  or  town  in  the  state  may  adopt  a 
commission  form  of  government.  The  latest  development  of 
the  idea  is  the  "commission-manager"  plan  adopted  by  the 
city  of  Dayton,  Ohio,  at  an  election  held  August  12,  1913. 
This  city,  like  Qalveston,  had  been  the  victim  of  a  great  dis- 
aster due  to  floods  in  several  rivers  that  united  within  or  near 
the  city  limits,  and  while  the  idea  was  already  in  the  air  its 
adoption  must  have  been  to  some  extent  due  to  the  special 
conditions  following  this  disaster.  A  brief  abstract  of  some  of 
the  provisions  of  the  Dayton  charter  will  be  given  as  affording 
a  fair  idea  of  its  self-governing  features : 
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The  powers  panted  to  the  city  include  the  right  to  acquire, 
construct,  lease,  and  operate  and  regulate  public  utilities,  to 
appropriate  the  money  of  the  city  for  all  lawful  purposes,  to 
create,  provide  for,  construct  and  maintain  all  ^ings  in  the 
nature  of  public  works  and  improvements,  to  regulate  the  con- 
stmction,  height  and  material  used  in  all  buildings  and  the 
maintenance  and  occupancy  thereof. 

The  form  of  goTemment  shall  be  known  as  the  "commis- 
aion-uLanager"  plan,  and  shall  consist  of  a  commission  of  five 
citizens  elected  at  large;  the  commission  shall  constitute  the 
governing  body  and  appoint  a  chief  administrative  ofBjcer  to 
be  known  as  the  "city  manager."  Any  or  all  of  the  commis- 
aioners  or  the  city  manager  may  be  removed  from  office  by  the 
electors,  and  the  charter  stipulates  the  manner  in  which  auch 
a  recall  shall  be  submitted  to  the  voters. 

The  city  manager  shall  be  the  administrative  head  of  the 
municipal  government  and  shall  be  responsible  for  the  efficient 
administration  of  all  departments.  He  shall  be  appwinted  with- 
out regard  to  his  political  beliefs  and  may  or  may  not  be  a 
resident  of  the  city  of  Dayton  when  appointed.  He  shall  hold 
office  at  the  will  of  the  commission  and  shall  be  subject  to 
recall.  The  commission  may  discontinue  any  department  and 
determine  upon  and  distribute  the  functions  and  duties  of  de- 
partments and  subdivisions  thereof.  A  director  for  each  de- 
partment  shall  be  appointed  by  the  city  manager  and  shall 
serve  until  removed  by  the  city  manager  or  until  his  successor 
is  appointed  and  has  qualified.  The  commission  may  appoint 
a  city  plan  board,  and  upon  request  of  the  city  manager  shall 
appoint  advisory  boards,  the  members  of  which  shall  serve 
without  compensation.  The  commission  shall  have  power  to 
provide  for  the  construction,  reconstruction,  repair  and  mainte- 
nance by  contract,  or  directly  by  employment  of  labor,  of  all 
things  in  the  nature  of  local  improvements,  and  to  provide  for 
the  payment  of  any  part  of  the  cost  of  such  improvement  by 
special  assessments  upon  both  adjacent  and  contiguous,  or 
other  especially  benefited  property,  but  the  amount  assessed 
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against  property  -  especially  benefited  shall  not  exceed  the 
amount  of  the  benefits  aocruing  to  such  property.  The  com- 
mission  may  provide  in  whole  or  in  part  tiie  coat  of  replacing 
any  improvement  existing  on  a  street  at  the  time  of  the  adop- 
tion of  the  charter  by  levying  special  aaseasments,  but  any 
assessment  for  such  replacement  in  less  than  fifteen  yean  from 
the  date  of  a  prior  assessment  for  the  improvement  to  be  re- 
placed shall  not  exceed  fifty  per  cent,  of  t^e  cost  of  aneh  re- 
placement. The  director  of  public  service  shall  be  the  super- 
visor of  plats  of  the  city,  and  shall  provide  regulations  gov- 
erning the  plating  of  lauds  so  as  to  require  all  streets  tff  be  of 
an  appropriate  vridth  and  to  be  co-terminus  with  adjoining 
streets  and  otherwise  to  conform  to  regulations  prescribed  by 
him.  Whenever  he  shall  deem  it  expedient  to  plat  any  portion 
of  territory  within  the  city  limits  in  which  the  necessary  or 
convenient  streets  have  not  already  been  accepted  by  the  city 
so  as  to  become  public  streets,  or  when  any  person  plats  any 
land  within  tiie  corporate  limits  or  within  three  miles  thereof, 
the  Supervisor  of  Plats  shall,  if  such  plats  are  in  accordance 
with  the  rules  as  prescribed  by  him,  endorse  hie  written  ap- 
proval thereon.  No  plat  subdividing  lands  within  the  cor- 
porate limits  or  within  three  miles  thereof  shall  be  entitled  to 
record  in  the  Recorder's  offitee  of  the  county  without  such 
written  approval  so  endoraed  thereon.  . 

The  Dayton  charter  attempts  to  lay  down  some  general 
principles  of  equity  which  should  govern  the  city  in  its  rela- 
tion to  the  citizens,  but  does  not  hamper  administrative  ofScers 
with  needless  restrictions.  It  recognizes  the  right  of  respon- 
sible city  ofllcers  to  control  the  development  of  tSe  city,  and 
denies  to  the  individual  property  owner  the  right  to  lay  out 
his  lands  in  any  manner  he  sees  fit  without  regard  to  a  com- 
prehensive plan. 

There  is  a  growing  conviction  that  city  administration  is  a 
science;  that  it  may  even  be  considered  a  profession  rather 
than  an  incidental  occupation  for  one  who  has  been  a  faithful 
political  worker  and  should  be  rewarded  by  his  party.    This 
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idea  has  not  yet  taken  sncli  a  suffieieDtly  firm  hold  as  to  be 
incorporated  in  municipal  charters.  A  few  cities  have  gooe 
so  far  as  to.  provide  that  heads  of  certain  departments  shall 
be  experienced  civil  engineers,  but  they  are  still  chan^d  with 
every  new  administration.  A  practice  which  would  have 
broug:ht  forth  indignant  protest  a  few  years  ago  has  become 
occasional  though  not  frequent,  and  that  is,  the  selection  as 
city  engineer  for  one  city  of  a  man  who  has  demonatrated  his 
capacity  in  another  city.  Some  of  you  may  recall  the  severe 
criticism  of  a  mayor  of  New  York  who  appointed  as  Street 
(leaning  Commissioner  a  man  who  was  a  resident  of  another 
city;  yet  CoL  Waring 's  work  in  that  departmest  is  remem* 
bered  by  many  who  cannot  recall  the  name  of  the  mayor  who 
appointed  him.  Such  an  appointment  today  would  cause  Httie 
comment  other  than  approval  if  the  appointee  were  believed 
to  be  especially  well  Qualiiied  for  the  place.  In  some  cities, 
however,  the  law  requires  that  one  to  be  eligible  for  such  an 
appointment  shall  have  been  a  resident  of  the  state  or  even  of 
the  particular  city  for  a  certain  period.  The  importance  of  the 
office  of  City  Engineer  is  recognized  in  the  uniform  charter 
for  cities  of  the  second  class  in  New  York  state  by  making  him 
a  member  of  the  Board  of  Estimate  and  Apportionment  and 
of  the  Board  of  Contract  and  Supply,  in  which  he  sits  with  the 
mayor,  comptroller,  city  attorney  and  president  of  the  munici- 
pal legislative  body. 

A  power  which  is  occasionally,  but  somewhat  reluctantly 
granted  to  cities  today  is  that  of  what  is  called  "excess  con- 
demnation." In  most  of  the  states  this  requires  an  amendment 
of  the  constitution,  the  organic  law  usually  limiting  the  com- 
pulsory taking  of  property  to  the  precise  land  required  to 
carry  out  a  specific  public  improvement.  Massachusetts  and 
New  York  have  recently  so  amended  their  constitutions  as  to 
permit  the  State  Legislature  to  authorize  by  general  or  special 
acts  any  city  in  the  state  to  acquire  more  land  than  is  needed 
for  such  purposes  and  to  dispose  of  the  surplusage  after  the  im- 
provement shall  have  been  carried  out.     This  has  been  thought  a- 
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dangerous  power  to  grant  to  cities  for  the  reason  that  it  might 
be  used  recklessly  or  corruptly,  or  both.  The  idea  ia  based  ia 
part  upon  practical  considerations  and  in  part  upon  a  theory 
which  is  accepted  as  thoroughly  sound  in  European  countries. 
The  practical  consideration  is  that  it  will  avoid  the  serious 
mutilation  of  property  by  leaving  unusable  remnants.  If  these 
remnants  can  be  combined  into  marketable  lots  the  develop- 
ment along  the  line  of  improvement  will  be  more  rapid  and  ita 
appearance  will  be  more  sightly.  The  theory  is  that  of  the 
right  of  the  city  to  take  a  part  of  the  unearned  increment,  that 
is,  the  increase  in  the  value  of  property  which  has  been 
brought  about  through  no  act  of  the  owner  but  through  the 
growth  and  development  of  the  city,  or  through  some  public 
improvement  carried  out  by  the  city.  Caution  should  be  used 
in  the  exercise  of  the  right  of  excess  condemnation,  when 
given.  It  will  increase  the  first  cost  of  improvements  to  some 
extent,  but  the  money  is  likely  to  come  back  and  materially 
reduce  the  ultimate  expense.  It  should  not  be  undertaken 
with  a  speculative  or  money  making  purpose.  London  has 
been  following  this  plan  in  its  improvements  for  more  than 
half  a  century,  but  there  is  only  one  case  known  to  the  writer 
where  an  actnal  profit  has  been  realized. 

Another  recent  tendency  in  municipal  legislation  in  Amer- 
ica which  has  been  common  in  Europe  for  years  is  the  placing 
of  limitations  upon  the  manner  in  which  private  property  may 
be  used,  either  by  special  legislation  with  respect  to  particular 
cities,  or  by  giving  to  these  cities  power  to  make  their  own 
regulations.  While  for  many  years  there  have  been  laws  gov- 
erning housing  and  factory  conditions,  fire  protection  and  sani- 
tation, there  is  a  growing  belief  that  the  owner  of  private 
property  has  no  right  to  so  use  that  property  as  to  detract 
from  the  appearance  of  the  city  and  impair  the  value  of  ad- 
joining property,  or  to  change  the  established  character  of  a 
neighborhood;  in  short,  that  private  rights  must  be  subordi- 
nated to  the  public  interest.  LawB  regulating  heights  of  build- 
ings and  segregation  of  industries  have  been  enacted  by  a 
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number  of  states,  and  cities  which  have  been  authorized  by 
State  Legislatures  to  make  their  own  regulations  have  been 
prompt  to  avail  themselves  of  this  authority.  The  most  radical 
action  of  this  kind  has  probably  been  taken  by  the  city  of  Los 
Angeles.  By  an  ordinance  enacted  in  1909,  the  entire  city 
with  the  esception  of  two  suburbs  is  divided  into  industrial 
and  residential  districts,  there  being  25  of  the  former  and  but 
one  of  the  latter.  This  does  not  mean  that  there  is  one  great 
unbroken  area  of  the  city  devoted  exclusively  to  residences. 
The  industrial  districts  are  widely  scattered  and  the  resi- 
dential district  includes  the  remaining  area,  so  that  it  entirely 
surrounds  many  of  the  industrial  districts  and  really  covers 
the  entire  city,  with  limited  areas  taken  out  here  and  there. 
Under  the  provisions  of  this  ordinance  the  municipal  authori- 
ties have  sununarily  ejected  a  number  of  small  businessess, 
such  as  laundries,  from  residential  districts,  and  in  one  case 
a  brick  yard  established  before  the  district  in  which  it  was 
located  became  part  of  the  city  and  operated  for  seven  years 
before  the  law  was  enacted,  was  compelled  to  remove  its  kilns, 
buildings  and  machinery,  notwithstanding  the  fact  that  the 
land  upon  which  it  was  located  contained  deposits  of  clay 
which  made  it  more  valuable  for  this  purpose  than  for  any 
other.  Appeals  have  been  made  to  the  courts,  but  the  con- 
stitutionality of  the  law  has  been  sustained. 

The  State  Legislature  of  Maryland  has  by  special  law  regu- 
lated the  use  of  property  in  certain  parts  of  Baltimore^  The 
state  of  New  York  in  1913,  authorized  the  municipal  legislative 
body  in  any  city  of  the  second  class,  on  petition  of  two-thirds 
of  the  property  owners  affected,  to  establish  residential  dis- 
tricts within  which  no  buildings  other  than  single  or  two 
family  dwellings  may  be  erected,  such  restrictions  to  continue 
until  a  similar  petition  shall  have  been  presented  to  and  ap- 
proved by  the  same  body.  In  1912  Massachusetts  so  amended 
the  general  municipal  law  as  to  permit  any  city  and  town  in 
the  state,  except  Boston,  which  is  covered  by  special  acts,  to 
regulate  the  height,  area,  location  and  use  of  buildings  and 
other  structures  within  the  whole  or  any  part  of  its  limits. 
Minnesota  in  1913  authorized  the  cities  of  Minneapolis,  St.  Paul 
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and  Dulnth  to  establish  residential  and  industrial  districts  by 
two-thirds  vote  of  the  municipal  legislative  bodies  when  peti- 
tioned for  by  a  majority  of  the  property  owners  in  any  pro- 
posed district.  This  act  also  gives  authority  to  classify  the 
various  industries  and  to  restrict  each  class  to  a  definite  and 
limited  area.  Minneapolis  has  availed  herself  of  this  authority 
and  has  created  certain  industrial  and  residential  districts. 
Wisconsin  in  1913  conferred  quite  similar  power  upon  eight 
of  the  principal  cities  of  the  state.  The  provincial  legislature 
of  Ontario,  Canada,  has  authorized  the  councils  of  cities  having 
a  population  of  more  than  100,000  to  enact  by-laws  restricting 
the  erection  of  buildings  of  certain  classes  to  designate  parts 
of  the  city.  Toronto,  acting  under  the  provisions  of  this  law, 
has  prescribed  the  uses  to  which  property  may  be  put  in  a  con- 
siderable portion  of  the  city.  Under  this  ordinance  apart- 
ment houses  and  garages  are  excluded  from  most  of  the  resi- 
dential streets. 

Several  American  cities  have  already  imposed  rigid  restric- 
tions upon  the  height  to  which  buildings  may  be  carried,  that 
height  being  largely  controlled  by  the  width  of  the  street  on 
which  they  abut.  Boston  and  Washington  have  perhaps  gone 
further  than  other  cities  in  this  respect,  and  New  York  is  now 
contemplating  a  comprehensive  scheme  for  regulating  building 
heights,  in  order  that  the  excessively  high  office  buildings, 
such  as  have  been  built  in  the  lower  part  of  Manhattan,  may 
not  be  erected  in  other  portions  of  the  city. 

There  are  other  tendencies  reflected  in  recent  legislation 
which  might  well  be  noted,  but  those  which  have  been  briefly 
outlined  seem  to  make  it  clear  that  city  development  and  ad- 
ministration are  coming  to  be  considered  of  more  vital  import- 
ance than  they  were  formerly  thought  to  be ;  that  the  highest 
technical  skill  should  be  availed  of  in  conducting  city  business ; 
that  a  city  should  be  permitted  to  manage  its  affairs  in  such  a 
manner  ss  its  experienced  and  responsible  officials  and  its  own 
citizens  think  best;  that  the  city  is  greater  than  the  citizen, 
and  that  the  right  of  the  individual  to  do  as  he  wishes  must 
be  subordinated  to  the  sightliness,  convenience  and  welfare  of 
the  city  as  a  whole. 


THE  CITY  EFFICIENT. 

LoDis   L.   Tribds,   Constdling  Engineer. 
No.  86  Warren  St.,  New  York. 

Within  memories  not  the  longest,  taxpayers,  wont  to  live 
in  towns  and  cities,  while  using  their  free-bom  and  much  exer- 
cised rights  in  criticizing  public  officials  and  kicking  generally, 
were  still  fairly  content  to  do  and  live  aa  did  their  ancestors. 

Epidemics  of  disease  finally  drove  to  united  eflfort,  toWardi? 
municipal  sanitation  and  the  getting  rid  of  wastes  into  the 
next  lower  neighbor's  water  supply. 

The  survival  of  the  fittest  has  not  alone  been  the  rule  of 
Ancient  Greece,  but  yea,  even  of  modem  America. 

Public  business  was  largely  conducted  in  Sam  Jones'  Real 
Estate  Office,  Hie  comer  grocery  or  even  the  grog  shop,  except 
in  very  enterprising  places  which  boasted  a  Justice-topped 
Town  Hall,  with  columned  portico,  well  equipped  with  rush- 
seated  arm  chairs  and  sawdust  filled  box  spittoons. 

But  we  would  not  laugh,  for  these,  with  the  public  square 
and  its  few  trees,  marked  the  modern  beginning  of  a  mighty 
movement  culminating  m  the  idea  ex)jresaed  by  the  phrase 
the  "City  Beautiful."  We  move  rapidly  in  this  electric  age: 
Steam  is  to  slow;  we  cannot  take  time  to  mice  and  bum  the 
■coal;  we  instead  harness  the  mighty  rivers  and  send  their 
power  to  energize  the  motor;  to  light,  to  warm,  to  cook; — 
cleanliness  vs.  soot ; — ease  vs.  comfort : — emancipation  vs.  slav- 
ery,— brains  vs.  brawn. 

The  "City  Beautiful"  develoj)s  apace:  The  "City  Eco- 
nomic" is  a  necessary  second,  but  only  half  understood  by  most 
publicists  and  community  uplifters;  and  crowding  on  its  heels 
comes  the  "City  Efficient." 

Ah  I  what  a  word  to  conjure  with  is  "efficient;"  with  what 
pride   the   expert  lifts  his   head,   squares   his  shoulders   and 
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gracefully  allows  his  friends  to  whisper  on  the  house-top:. 
"What  a  valuable  man  he  is;  what  wonders  he  can  accom- 
plish," if  granted  a  fat  fee,  many  assistants,  reams  of  paper 
and  unrestricted  field  of  examination  and  suggestion. 

After  his  report  has  been  filed,  all  neatly  bound  in  flexible 
morocco,  stamped  with  gilt  title  and  accompanied  by  appedices 
of  blank  forms,  he  leaves  for  new  fields  and  "most  of  the 
failure  that  frequently  ensues"  comes  from  mismanagement 
and  neglect  to  fill  out  all  the  time  and  supply  sheets  in  the 
right  colored  ink. 

We  do  not  for  a  moment  decry  "efficiency"  or  the  well 
qualified  conscientious  "efl^ciency  engineer";  but  the  world 
is  too  prone  to  accept  high  sounding  words  and  plausible 
promises  in  place  of  substantial  reality  and  often  is  too  ignor- 
ant to  appreciate  the  difference. 

Efficiency  has  been  the  goal  of  every  honest  worker  in 
every  line,  in  all  ages  and  it  goes  hand  in  hand  vrith  true 
economy,  in  the  home  in  the  factory  and  in  the  largest  com- 
munity. 

Efficiency  in  American  City  Glover nment  can  never  be  at- 
tained, with  the  constant  changes  due  to  the  political  system ; 
— ^reformers  come  in  possessed  of  or  obsessed  with,  excellent 
theories,  many  of  which  they  see  fail  when  put  into  practice, 
and  some  are  big  enough  men  (and  women)  to  recognize  the 
failure  and  profit  by  it,  but  not  all.  Then  when  really  valuable 
to  the  community  and  trained,  largely  at  its  expense,  out  they 
go,  and  the  "outs"  get  in,  to  in  turn  receive  their  education; 
and  the  community  foots  the  bill.  Not  unnaturally  the  incom- 
ers have  trusted  friends  whom  they  desire  to  associate  with 
themselves  in  the  conduct  of  affairs,  and  there  soon  follow 
more  "outs,"  lost  to  the  municipality  when  most  valuable  and 
not  infrequently  largely  lost  to  themselves  also,  for  their  best 
efforts  have  been  given  to  the  public;  the  procession  of  their 
former  associates  and  business  acquaintances  has  passed  on, 
leaving  them  behind,  largely  unknown  and  soon  forgotten. 

This  can  never  make  the  "City  Efficient,"  yet  it  is  the 
"City-as-is." 
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What  is  efficiency?  Foolish  (juestion.  Whj-  ask  it!  But 
do  we  really  know  the  answerT  Is  it  not  more  than  doin;; 
something  with  the  minimum  of  waste,  at  the  lowest  cost,  to 
^ve  the  largest  output  and  have  the  longest  life!  Does  it 
not  reach  far  deeper  and  require  an  answer  to  another  ques- 
tion! Is  the  thing  itself  or  the  output,  necessary  to  private 
or  public  welfare  or  desirable  for  its  best  interests? .  That 
learned,  the  rest  follows  logically.  As  urban  population  in- 
creases, demands  multiply  in  nearly  geometric  progression : 
usually  per  capita  average  wealth  keeps  fair  pace  with  the 
demands,  but  it  is  an  economic  error  to  consider  solely  the 
average,  though  serving  as  a  rough  and  ready  means  for  com- 
parisons. 

Below  100,000  population  there  is  apt  to  be  a  very  fair  gen- 
eral community  sentiment  and  unity  of  interest;  above  that, 
class  and  wealth  distinctions  very  rapidly  become  marked. 

The  rich  look  out  for  themselves,  they  travel ;  they  buy 
every  comfort;  they  can  have  every  advantage  of  education; 
the  world  caters  to  their  wishes  as  well  as  to  their  needs. 

The  poor  are  gradually  being  looked  out  for,  and  through 
public-  and  private  purse  are  provided  with  many  facilitfea  and 
opportunities  for  uplift; — pure  misfortune,  willful  ignorance, 
shiftlessness  or  crime  atone  keeping  them  down  or  impover- 
ished. 

The  great  middle  class  (considered  in  point  of  wealth)  is 
that  which  needs  most  public  sympathy  and  thoughtful  care. 
From  its  children  come,  the  strong,  successful  characters  of 
the  succeeding  age;  from  its  purse  come  the  taxes  that  "make 
the  wheels  go  round;"  from  its  numbers  come  the  teachers; 
from  its  men  come,  in  large  measure,  our  rulers,  our  "public 
servants,"  as  we  poetically  and  somewhat  untruthfully  call 
them;  from  them  come  the  products  that  make  for  our  best 
wealth. 

But  when  a  party  wants  votes,  its  representatives  go  to 
the  cheap  bar-rooms,  the  gathering  places  of  the  unemployed, 
the  shops  of  the  least  skilled,  and  the  decisions  rest  with  them. 
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Where  is  the  fault  I  Some  economic  lack  in  our  educational 
system;  some  inefficiency  that  cost  data  records  do  not  showf 

Any  one  can  ask  questions;  sometimes  no  one  can  answer 
them; — ^the  foregoing  are  largely  of  that  class. 

But  questions  thoughtfully  asked  lead  to  knowlegde.  It 
behooves  the  engineer  and  the  sociologist  to  ask  many,  and 
carefully  analyze  the  answers,  but  even  then  in  important  cases 
should  trust  only  to  the  consensus  of  opinion  of  many  inde- 
pendent thinkers. 

So  largely  does  population  herd  in  cities  and  towns  that, 
outside  of  transit  public  utilities,  the  problems  of  most  en- 
gnieers  are  now  urban  in  nature,  so  that  health  and  financial 
ability  are  the  prime  factors. 

Shotild  present  property  ownership  control  or  should  own- 
ers of  later  years  be  taken  into  consideration  1 

Is  present  community  financial  ability  to  dominate,  or  the 
economy  of  a  life  time  of  use  prevailt 

If  a  certain  public  convenience  must  be  supplied,  and  there 
are  two  ways  of  doing  so,  a  comparison  of  the  first  costs  plus 
repairs,  obsolescence,  interest,  sinking  fund  and  operating  ex- 
penses, capitalized  for  the  life  of  the  utility,  will  give  the  eco- 
nomic values,  but  decision  in  favor  of  the  "cheapest  in  the  long 
run"  might  not  represent  truest  efficiency,  for  the  community 
at  the  time  might  not  be  able  to  aflford  its  selection  without 
too  great  a  burden,  even  to  secure  greater  gross  economy 
through  the  life  time  period. 

Generally,  true  economy  will  mean  triie  efBeiency,  but  not 
always. 

Each  term  is,  of  course,  relative,  for  the  absolute  is  never 
reached  in  nature  or  practice. 

Our  larger  cities  are  all  struggling  with  the  problem  of 
efficiency ;  public  offices  are  flooded  with  students  of  economics, 
social  welfare  and  housing,  and  becoming  congested  with  effi- 
ciency accotmtants. 

Individual  responsibility  with  decentralized  control  under 
centralized   general  management  will  secure  the  best  efforts 
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of  real  men,  thougii  does  oot  give  the  best  political  advertising 
to  the  general  manager. 

The  bigger  the  man  at  the  head,  the  more  he  will  place 
reaponsibility  upon  snbordinates  and  the  more  credit  he  will 
give  them  for  results  secured ; — within  reasonable  limits,  the 
greater  independence  that  subordinates  possess,  the  more  will 
they  exert  themselves,  and  the  more  willing  will  they  be  to 
co-operate  so  as  to  unitedly  secure  results. 

This  is  not  theoretical  doctrine,  but  conclusion,  drawn  from 
practical  facts  in  a  long  experience,  with  many  binds  of  work 
in  many  places,  and  dealing  with  varying  types  of  men,  ed- 
ucated and  ignorant,  white  and  black,  native  and  foreign. 

The  manager  should  know  the  cost  of  work  produced,  com- 
parative and  detailed,  but  need  not  concern  himself,  in  a  well- 
regulated  organization,  with  the  individual  rate  of  pay  and 
assignment  of  work  of  any  man;  but  to  avoid  oppression  he 
must  be  reasonably  accessible  for  the  direct  presentation  of 
any  grievance  by  any  employee. 

This  does  not  imply  a  hit-or-miss  schedule  of  pay,  but  es- 
tablished rates  for  work  of  different  classes,  with  flexibility 
within  limits  to  meet  individual  merit.  Some  superior  in 
charge,  not  far  above  the  employee  concerned,  should  have  the 
say;  he  himself  to  come  under  similar  control  of  a  nearby 
superior. 

Such  a  system  requires  knowledge  of  comparative  values, 
not  simply  the  cost  of  work  in  baud,  and  such  value  will  very 
quickly  regulate  the  general  scale  of  remuneration. 

In  our  cities  of  prolific  cause  of  inefBeieney  comes  from, 
not  the  complete  independence  of  departments  as  some  think, 
but  the  personal  jealousies  of  their  heads,  under  an  unfortun- 
ate political  system — where  an  elected  President  or  Mayor, 
almost  invariably  appoints  from  political  motives  and  selects 
men  who  have  political  ambitions  of  their  own,  which  usually 
outweigh  their  best  instincts  and  desire,  to  produce  efficient 
results  with  their  own  corps  of  men. 

What  happens?  Some  Civil  Service  protected  employee 
with  years  of  acquired  knowledge  actually  runs  the  depart- 
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meet,  tactfully  perhaps,  but  haviug  no  desire  to  have  the 
smoothness  of  ita  running  disturbed  or  too  close  inquiry  made 
into  the  work  qualities  of  the  men  under  him. 

Tons  of  cost  data  information  and  continuiiig  knowled^  of 
existing  facts  by  general  government  central  of&cials  will  avail 
nothing  unless  personal  responsibility  and  authority  obtain 
all  the  way  down  the  line;  authority  to  reward  and  authority 
to  punish. 

All  credit  to  the  conscientious  worker  for  reform,  the  faith- 
ful investigator,  the  seeker  after  cost  facts,  the  regulator  ac- 
cording to  pr e-d ete rm in ed. policies,  the  saver  of  apparent  wast- 
age, but,  let  us  not  hoodwink  ourselves  into  believing  that 
such  action  alone  will  secure  true  efficiency. 

In  one  of  our  large  cities  the  payroll  sheets  needed  for  one 
purpose  only — that  of  showing  total  sums  earned  by  particular 
men  and  funds  involved  actually  show  the  daily  distribution 
of  time  and  drafts  upon  different  funds  involved  noted  for 
each  man,  not  simply  for  the  aggregate.  This  is  a  needless 
waste  of  time  and  duplication  of  accounting  with  no  useful 
end  attained,  for  no  one  above  the  man  in  direct  charge  of  the 
group  involved  has  any  control  over  their  assignment  and 
service,  and  no  one  higher  up  has  any  real  interest  in  the 
petty  division  of  drafts  upon  the  funds,  yet  this  plan  was 
evolved  by  much  exploited  efScieney  experts  as  a  means  of  es- 
tablishing "control." 

Countless  instances  of  such  absurdities  could  be  mentioned 
out  of  the  experiences  of  most  city  workers. 

The  writer's  object,  however,  in  this  paper,  is  not  to  rid- 
icule even  the  boaster  and  false  claimant  for  efficiency  honors, 
but  to  emphasize  the  necessity  for  consistency,  and  for  a  close 
study  of  basic  facts  and  principles  upon  which  to  plan  for 
public  improvements,  their  execution  and  operation;  and  the 
governmental  features  of  town  and  city  life ;  the  actual  needs 
and  abilities,  not  simply  the  wishes  of  the  governed,  or  indeed 
the  fads  of  temporary  governors.  Such  study  will  raise  np  in 
time  men  fitted  and  able  to  secure  all  that  can  be  desired  for 
the  "City  Beautiful",  the  "City  Economic"  and  the  "City 
Efficient." 


HINTS  LEADING  TO  GOOD  BUDGET  MAKING  FOB 
MUNICIPALITIES. 

By  Wm.  Th0M,  Paaadena,  Col. 

Before  taking  up  the  question  of  municipal  budgets,  it  is 
well  to  refer  briefly  to  the  general  subject  of  municipal  finance, 
budget  making  being  one  of  its  most  important  features;  it 
is  well  also  to  impress  first  upon  our  minds  the  great  and 
ever  growing  importance  of  municipal  financial  problems.  Pas- 
adena, California,  for  instance,  a  rapidly  growing  city  of  some 
forty  thousand  inhabitants,  engages  on  her  regular  force  about 
four  hundred  and  fifty  city  oflieials  and  employees — including 
those  in  the  city  water  department  and  the  municipal  elec- 
tric light  works — and  in  her  public  schools  three  hundred  and 
fifty  officials,  teachers  and  employees.  On  the  whole,  these 
eight  hundred  employees  work  as  earnestly  and  as  effectively 
as  do  any  equal  number  of  individuals  in  private  enterprises. 
Unless  we  except  housekeeping,  they  perform  tasks  fully  as 
difficult  and  as  essention  to  human  progress  as  those  accom- 
plished by  any  private  enterpri-se,  however,  importaut  it  may 
-be  considered. 

Assuming  that  twelve  thousand  employ  their  time  regularly 
for  wages,  salary  or  profit,  among  Pasadena's  population  of 
forty  thousand,  we  find  that  the  eight  hundred  employees  con- 
stitute six  and  two-thirds  per  cent,  of  the  total  number  of 
workers,  their  labors  representing  practically  this  pprcentage 
of  the  entire  work  accomplished  by  her  citizens. 

Within  the  past  twenty  years,  municipal  activities  have  in- 
creased, perhaps  two-fold,  because  of  the  increasing  demand 
for  such  activities,  occasioned  by  rapid  growth  and  concen- 
tration of  population  in  cities.  During  the  nest  twenty  years 
a  much  more  rapid  expansion  of  such  activities  is  to  be  ex- 
pected, to  meet  the  changed  conditions  of  the  future. 
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Some  European  cities  already  render  a-great  deal  of  utility 
and  other  service  to  the  citizen.  If  he  were  compelled  to  buy 
these  servieea  from  private  corporations,  he  would  have  to 
expend  on  an  average  about  one-third  of  his  wages  or  salary, 
whiah  is  greatly  in  excess  of  what  he  now  pays  his  municipality 
through  taxes  and  utility  rates.  This  statement  seems  plausi- 
ble when  we  consider  what  the  average  man  in  America  would 
have  to  pay  to  various  private  corporations  if  they  operated 
his  public  schools;  fire,  police,  park  and  street  departments; 
sewage,  gas  and  water  works;  garbage  collection;  incinerator; 
electric  light  plant;  street  cars;  public  amusements;  baths; 
public  markets;  abattoirs,  and  other  activities  whicli  are  taken 
up  by  many  European  and,  to  a  great  extent,  by  many  Amer- 
ican municipalities.  American  cities  wiU  soon  enter  upon  all 
of  these  and  even  other,  activities ;  therefore,  the  financial  prob- 
lems of  our  cities  are  bound  to  increase  rapidly  in  magnitude. 
Municipal  Financial  Frobleus  Not  APFOEOLiTSD. 

When  we  take  into  account  the  importance  of  municipal 
work  and  also  stop  to  consider  its  extent  throughout  the  -civ- 
ilized world,  we  realize  that  the  financial  problems  of  cities 
are  of  far  greater  consequence  than  is  Indicated  by  the  atten- 
tion they  receive  in  most  quarters.  But  we  are  beginning  to 
leam  that  successful  municipal  enterprise  and  development  on 
a  large  scale  is  impossible  without  an  efficient  system  of  taking 
statistics,  of  determining  unit  cost,  of  bookkeeping,  and  of 
budget  making — all  these  being  essential  elements  in  financing. 
Largely  for  this  reason,  I  believe,  there  is  no  subject  of  greater 
importance  before  our  municipalities  today  than  that  of  an 
improvement  in  these  various  branches  of  accounting.  Any 
future  acceleration  in  our  cities'  material  or  social  progress 
depends  fundamentally  on  such  an  improvement  in  city  ec- 
eounting. 

Heoahdino  The  Budget. 

The  preparation  of  the  annual  budget,  if  done  with  a  keen 
sense  of  the  relationships  of  values,  should  be  one  of  the  most 
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interesting  and  important  problems  of  any  municipal  admin- 
istration. In  a  measure,  it  controls  the  destinies  of  the  city 
for  twelve  months,  and  its  influence  often  extends  far  into 
the  city's  future.  When  compared  with  one  more  wisely 
drawn  up,  a  budget  prepared  without  due  consideration  And 
good  judgment  is,  in  the  main,  wasteful  and  detrimental  to 
the  general  welfare  of  a  mimicipaiity. 

In  preparing  the  municipal  budget,  it  is  necessary  to  deter- 
mine approximately  the  maximum  funds  within  legal  limits 
that  it  is  deemed  advisable  to  raise  for  the  operation  and  de- 
velopment of  the  city  during  the  year.  The  final  figure  or 
amount  of  the  budget  is  determined  by  a  joint  consideration 
of  the  urgency  of  the  city's  various  needs,  the  tax-paying 
power  of  her  citizens  and  the  mental  attitude  of  the  public 
toward  the  proposed  expenditures. 

In  considering  for  what  purposes  the  public  moneys  shall 
be  spent,  we  must  not  overlook  the  current  scheme  or  policy 
of  the  city  development;  for,  although,  at  times,  it  is  necessary 
and  economical,  a  serious  break,  change,  or  delay,  in  the  cur- 
rent plan  of  development  is  usually  wasteful. 

The  Bddoet  Maker. 
The  budget  maker,  who  is  required  to  establish  the  rela- 
tionship between  the  items  of  expense  within  each  department 
and  that  between  the  appropriations  of  the  several  depart- 
ments, should,  of  course,  have  a  fair  knowledge  of  all  the  activ- 
ities that  the  cities  of  leading  nations  have  found  it  advan- 
tageous to  engage  in,  and  he  must  be  able  to  judge  the  value 
of  these  advantages  to  his  own  city,  so  as  to  favor  the  most 
profitable  schemes  for  her  advancement.  But  he  cannot  judge 
accurately  without  first  knowing  his  city's  needs  intimately 
and  in  detail.  This  requires  very  complete  and  exact  records 
intelligently  analyzed  year  after  year  by  the  Auditor  if  he  is 
qualified  and  has  the  time  for  the  task  or  by  an  assistant  en- 
gaged primarily  for  this  purpose.  The  budget  maker's  work 
must  be  subject  to  review  and  should  be  carefully  reviewed 
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by  the  mayor  and  City  Council  or  by  the  City  Commission  as 
ibe  case  may  he. 

The  Usual  Method  Of  Making  A  Bodoet. 

The  usual  way  of  preparing  a  budget  for  a  city,  say,  up 
to  50,000  inhabitants  is  for  the  City  Auditor,  in  the  name  of 
the  Mayor  and  City  Council,  to  request  from  the  head  of  each 
department  an  estimate  of  the  next  year's  financial  needs  of 
his  department.  The  department  head  in  turn  requests  of  the 
City  Auditor  a  statement  covering  the  money  paid  out  during 
the  preceding  year  for  his  departmetit.  This  statement  is 
handad  in  with  such  arbitrary  segregations,  if  any,  as  the  Aud- 
itor may  have  voluntarily  maintained  during  the  year. 

Such  segregations  are  often  made  on  illogical  divisions  and 
are  nearly  always  inaccurate.  Now,  from  the  total  amount  of 
his  statement  the  department  head  deducts  the  sum  of  the 
larger  extraordinary  items  of  expense  incurred  during  the 
year  just  passed,  which  seem  unlikely  to  be  repeated  during 
the  new  budget  year.  To  this  difference  he  adds  the  amount 
of  such  extraordinary  expenses  as  occur  to  him  and  as  are 
likely  to  be  necessary  during  the  year  just  beginning.  The  es- 
timates of  these  extraordinary  expenses  are  usually  super- 
ficially made  and  their  relative  importance  is  not  taken  fully 
into  account.  As  for  all  ordinary  expenses,  they  are  usually 
considered  iu  the  aggregate  and  are  regarded  as  stable,  with 
the  exception  of  a  regular  annual  increase.  Finally,  after  some 
show  of  calculating,  the  estimate  handed  in  to  the  Mayor  is 
apt  to  be  arbitrarily  made  a  certain  per  cent,  larger  than  it 
was  the  preceding  year.  This  ia  done  in  the  hope  of  meeting 
added  expenses  arising  from  growth  in  population  and  increas- 
ing demands  of  citizens. 

A  department  budget  so  prepared  has  often  but  little  value 
as  a  plan  for  the  next  year's  activities  of  the  department  for 
which  it  provides,  and  it  usually  needs  much  trimming  don'n 
to  come  within  the  limits  of  the  resources  available.  Accord- 
ing to  new  standards,  it  is  a  decidedly  wasteful  and  incompe- 
tent piece  of  work. 


BUDGET  MAKINO  FOB  MIIN'ICTPALITIES  387 

PCTTiNO  A  Little  Thodqht  Into  The  Budget. 

Where  the  city's  accounts  are  not  hopelessly  jumbled,  and 
some  sort  of  discernment  is  used  in  the  segregation  of  ex- 
pense, the  task  of  budget  making  is  not  an  entirely  unsatisfac- 
tory one.  For  instance,  if  it  is  possible  for  a  street  superin- 
tendent to  learn  with  some  degree  of  accuracy  how  much  has 
been  spent  for  street  sprinkling  during  the  previous  year, 
and  if  he  is  able  to  make  a  fairly  good  calculation  of  the  street 
area  watered  and  to  estimate  approximately  how  much  it  has 
cost  per  square  yard  for  each  sprinkling — or  the  unit  cost — 
he  can  act  with  intelligence  in  regard  to  the  next  year's  esti- 
mates for  sprinkling.  With  this  as  a  basis,  the  next  year's 
budget  item  for  sprinkling  may  be  determined.  Pending  the 
employment  of  a  better  method,  the  following  scheme  for  as- 
sisting in  the  preparation  of  a  budget,  may  be  of  some  as- 
sistance. 

For  the  street  depaj'tment  of  a  city  having  a  population 
of  from  twenty  to  fifty  thousand  take  four  sets  of  cards  at 
least  three  by  five  inches  in  size.  Start  with  about  thirty 
cards  in  each  pack ;  mark  all  the  cards  in  the  first  set,  or  pack, 
"A"  and  those  in  the  other  sets  "B,"  "C"  and  "D"  re- 
spectively. For  reference,  write  the  total  amount  expended 
for  street  sprinkling  during  the  previous  year  on  one  of  the 
cards  "A;"  also  on  this  card,  note  the  estimated  sum  required 
for  sprinkling  such  streets  which  it  is  absolutely  necessary  to 
wet  twice  a  day;  likewise  include  the  cost  of  those  streets  that 
must  be  sprinkled  at  least  once  a  day;  add,  also,  the  cost  of 
any  special  sprinkling  that  must  be  done  during  the  year.  In 
other  words,  on  one  of  the  cards  "A"  make  an  itemized  esti- 
mate covering  the  various  sprinklings  that  must  be  done.  If 
the  card  is  too 'small  to  make  the  desired  segregation,  use  a 
sheet  in  a  looae-leaf  journal  and  refer  to  it  on  the  card,  merely 
writing  on  this  card  the  latest  revised  total  that  is  on  the 
sheet.  On  card  "B"  place  estimates  covering  the  second 
sprinkling  on  certain  of  the  most  important  streets  provided 
on  card  "A"  to  receive  only  one  sprinkling;  also  estimates  for 
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such  other  sprmklin^  as  may  be  highly  desirable  if  still  further 
funds  be  found  available  when  the  iioal  adjustments  are  being 
made  in  the  budget.  On  card  "C"  give  estimates  for  sprink- 
ling streets  next  in  importance,  and  on  card  "D"  all  remain- 
ing streets  on  which  sprinkling  would  still  be  a  paying  invest- 
ment should  it  be  found  that  funds  can  be  spared  for  this  pur- 
pose also.  Id  short,  each  series  of  cards  A,  B,  C  and  D  is  in- 
tended to  contain  an  estimate  for  a  specific  ontlay;  card  "A" 
covering  such  part  of  the  estimated  outlay  as  may  be  required 
for  work  already  under  way  or  contracted  for,  and  such  fur- 
ther part  as  may  be  considered  of  vital  importance  to  the  city ; 
and  cards  B.  C  and  D  of  the  series  covering  respectively  work 
of  the  same  kind,  but  of  receding  importance. 

Some  public  outlays  do  not  permit  of  division  and  others 
iTould  not  lend  themselves  to  division  into  as  many  as  four 
parts ;  but  this,  of  course,  would  not  interfere  with  the  use  of 
a  card  system,  as  any  number  of  the  cards  in  a  series  may  be 
left  blank.  It  may,  for  instance,  be  decided  that,  in  case  funds 
are  available  after  all  the  class  "A"  and  class  "B"  expenses 
are  provided  for.  the  Park  Department  shall  purchase  and 
equip  a  new  playground.  In  such  case  the  estimate  in  the 
Park  Department  for  this  playground  may  appear  only  on  a 
card  marked  "C,"  or  the  estimate  for  the  less  essential  part  of 
the  equipment  may  be  left  off  of  card  "C"  and  placed  on  a 
card  "D."  Every  card,  whether  teft  blank  or  not,  must,  in 
addition  to  the  letter  A,  B,  C  or  D,  have  a  title,  such  as  "Street 
Department — Street  Sprinkling,"  or  "Park  Department — New 
Playground."  The  blank  cards  referred  to  are  a  convenience 
because  it  frequently  happens  that  an  item  starting  out  on  one 
card  is  later  subdivided  on  two  or  more  cards. 

After  cards  are  prepared  for  each  item  of  prospective  ex- 
pense, the  next  step  is  to  arrange  the  cards  marked  "A"  in 
a  row  so  that  the  estimates  of  most  importance  are  at  the 
beginning  and  those  of  least  importance  at  the  end.  Place  the 
cards  B,  C  and  D  in  alphabetical  order  at  the  right  of  the 
cards  "A"  to  which  they  belong.     Prom  this  time  on  it  is  a 
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fine  little  game;  for  the  consideration  of  all  estimates  in  rela- 
tion to  each  other  requires  the  re-arranging  of  cards  in  the 
rows,  shifting  cards  from  one  row  to  the  other,  subdividing 
items  on  some  cards  still  further  and  condensing  those  on 
others,  changing  the  relative  amounts  on  the  four  cards  within 
any  set — A,  B,  C,  D, — changing  the  relative  total  amounts 
covered  by  any  such  sets.  This  is  continued  until  the  best 
program  of  expenditures  coming  within  the  amount  available 
has  been  ascertained. 

Four  rows  of  cards,  may  be  maintained  advantageously ; 
but  the  letters  A,  B,  C  and  D  on  the  cards  may  no  longer  indi- 
cate to  which  row  a  card  belongs,  since,  as  just  intimated, 
Some  of  theSe  cards  will  be  shifted  from  row  to  row  as  a 
result  of  adjustments  that  seem  advisable. 

Usually  the  budget  maker  will  find  that  he  must  take  the 
initiative  in  arranging  the  cards  for  the  various  departments ; 
but,  whether  he  does  this  or  not,  he  must  be  present  when  the 
cards  are  being  arranged  by  the  department  head,  so  as  to 
be  familiar  with  the  entire  process  of  thought  that  has  brought 
about  the  arrangement.  The  cards  should  be  numbered  con- 
secutively as  arranged,  and  a  written  statement  made  thereof. 
This  statement  is  the  department's  o^vn  estimate,  ready  for 
the  budget  maker's  consideration. 

After  receiving  all  the  statements  and  arranging  all  the 
cards  of  every  department  as  each  department  head  has 
planned,  and  after  making  a  careful  comparative  study  of 
the  estimates  made  by  all  the  departments,  the  budget  maker 
will  arrive  at  the  relative  sums  best  to  apportion  to  each  de- 
partment from  the  entire  available  amount,  and  he  must  usual- 
ly re-arrange  the  cards — especially  for  such  departments  whose 
estimates  have  to  be  cut  materially — for  the  reason  that  at 
least  in  some  directions  a  different  line  of  action  may  be  fol- 
lowed by  a  department  if  it  can  have,  say,  $100,000,00  than  if 
it  have  only  $80,000.00.  In  most  cases  the  estimates  of  all 
departments  hav*  to  be  rednoed  and  final  and  extensive  re- 
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adjustment  made;  but  they  canDot  be  made  to  good  advan- 
tage in  the  absence  of  modern  accounting,  modem  statistit^, 
and  modem  cost  keeping. 

Only  a  Pahtiai,  Outuse. 

The  above  is  merely  a  partial  outline  of  a  temporary  plan 
to  assist  in  budget  making.  Variations  and  additions  will  sug- 
gest themselves  as  the  work  progresses.  If  fair  judgment  has 
been  used  in  segregating  the  city's  accounts  and  the  segrega- 
tion has  been  carried  on  to  a  moderate  extent,  the  budget 
maker,  if  he  learns  the  possibilities  of  the  game  and  gets  into 
the  spirit  of  Jt,  may  find  himself  playing  with  from  two  hun- 
dred to  four  hundred  cards.  Once  accustomed  to  the  work, 
however,  and  having  a  good  knowledge  of  the  city's  needs, 
the  right  man,  even  under  the  present  unfavorable  circum- 
stances, can  do  some  effective  work,  and  it  is  a  necessarj'  work 
when  we  realize  that  for  many  a  city  of  from  30,000  to  50,000 
inhabitants  between  $400,000  and  $1,000,000  is  annually  dis- 
tributed, exclusive  of  school  expenditures.  In  some  cities  a 
careful  well-informed  budget  maker,  through  his  influence 
over  the  municipal  appropriations,  could  eventually  make  a  de- 
cided change  for  the  better  in  the  city's  trend.  Not  many 
men,  however,  are  mentally  equipped  to  do  this  kind  of  work 
really  well ;  for  it  is  as  different  from  the  customarj'  haphazard 
way  employed  by  most  cities  of  10,000  to  100,000  in  preparing 
their  budgets  as  is  the  work  of  the  modern  chemist  from  that 
of  the  old  time  alchemist.  Operating  a  city  without  first  pre- 
paring a  well  considered  budget,  although  very  frequently 
done,  is  in  a  measure  like  constructing  a  city  hall  without  first 
preparing  detail  plans.  A  budget  is,  or  should  be,  a  detail  plan 
covering  a  year's  prospective  operations.  Since  almost  any 
budget  is  better  than  none  at  all,  it  becomes  an  almost  impos- 
sible task  to  get  the  present-day  city  official  to  see  the  vast 
superiority  of  a  budget  scientifically  prepared. 
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WORKINQ   FOB  A   BETTER   BUDQET — An    ]  LLUSTEATION. 

Early  in  the  term  of  office  of  a  certain  mayor  of  my 
acqu^ntance,  he  was  called  upon  to  pass  final  judgment  on  a 
budget  for  an  enterprising  city  of  about  35,000  inhabitants. 
The  estimates  made  by  the  various  departments  amounted  to 
approximately  $700,000,  every  dollar  of  which  could  have  been 
spent  advantageously.  This  amount  was  exclusive  of  that 
needed  for  schools,  which  were  separately  financed  and  under 
the  sole  control  of  a  Board  of  Education.  On  account  of  the 
city's  rapid  growth,  each  year's  needs  for  funds  increased 
about  ten  per  cent  over  that  of  the  preceding  year,  and,  on 
account  of  the  City  Council's  policy  to  accomplish  a  large 
amount  of  permanent  work  through  direct  taxation,  the  sum 
required  was  relatively  large.  It  was  found  that  the  maximum 
which  could  legally  be  raised  for  general  city  purposes  was, 
say,  $600,000.  The  City  Council  decided,  however,  not  to  go 
to  the  limit,  and  restricted  the  Mayor  to  $550,000,  thus  enforc- 
ing the  elimination  of  $150,000  from  the  original  estimated 
total  of  $700,000.  Upon  interviewing  the  various  department 
heads  in  regard  to  reductions,  it  became  apparent  that  some 
of  them  made  their  budget  estimates  in  an  entirely  casual 
manner  and  that  these  were  hardly  a  basis  for  the  next  year's 
action ;  that  there  was  no  intention  on  the  part  of  most  of  the 
chiefs  of  departments  of  adhering  closely  to  the  segregated 
items  of  expense  they  had  prepared.  They  cherished  a  hope 
and  belief  that,  in  some  manner  or  other  the  total  expense  of 
their  respective  departments  could  be  kept  within  the  appro- 
priation that  would  be  finally  allotted  to  them.  It  was  gen- 
erally the  amount  of  the  preceding  year's  total  expenses  of 
any  department  that  determined  the  size  of  the  estimate 
handed  in  for  the  year  just  beginning,  and  the  various  sub- 
divisions in  the  budget  were  in  part  little  more  than  matters 
of  form. 

About  $100,000  of  the  previously  mentioned  excess  of 
$150,000  was  cut  rather  easily  from  the  estimates.  In  regard 
to  $50,000,  however,  the  problem  was  more  difficult.    The  city 'a 
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future  was  vitally  coneerued  when  the  question  arose  as  to 
which  departments  should  bear  this  cut  of  $50,000  and  in  what 
proportions.  Questions  like  thd  following  arose:  Should 
three  thousand  dollars  of  the  fifty  thousand  be  spent  in  the 
Health  Department  for  increasing  the  equipment  in  a  certain 
branch  of  its  laboratory!  Should  this  amount  be  added  to  the 
appropriation  for  garbage  collection,  or  should  a  survey  be 
made  of  the  city  sewage  disposal  problem!  Should  it  be  spent 
by  the  City  Engineer  for  new  instruments  and  for  the  salary 
of  an  extra  draftsman,  or  for  the  repair  of  some  culverts  that 
might  become  dangerous  before  the  year  was  out?  Or  by  the 
Fire  Department  for  the  addition  of  more  firemen  to  the  force  T 
Or  by  the  Police  Department  t  Or  by  the  Street  Department 
for  a  further  extension  of  the  street  cleaning  work  or  for  a 
street  repair  outfit!  Not  having  any  statistics  to  indicate  the 
social  and  financial  value  of  any  certain  branch  of  the  work 
of  the  health  department's  laboratory,  or  the  cost  per  resi- 
dence of  collecting  garbage  in  the  various  classes  of  districts, 
or  having  any  data  showing  the  cost  per  square  yard  of  the 
different  kinds  of  street  cleaning,  nor  having  any  statistics 
showing  the  amount  of  past  repairs  or  the  present  need  of  re- 
pair to  pavements,  or  any  adequate  information  covering  the 
other  branches  of  contemplated  improvements  or  expenses; 
the  benefits  of  spending  $3,000  in  these  activities  could  not  in 
the  short  time  available  be  intelligently  weighed  against  each 
other.  Certainly  a  dilemma  for  a  Mayor  desiring  to  do  thor- 
ough work! 

A  study  of  the  budget  problem  emphasized  the  fact  that  the 
City  Auditor  should  maintain  a  double  entry  controlling 
ledger;  also  that,  while  keeping  all  of  the  city's  accounts  in 
perfect  balance,  he  should  segregate  them  in  such  manner  as 
to  make  them  lend  themselves  to  analysis  in  every  important 
direction.  Accordingly,  the  Mayor  made  an  investigation  of 
the  art  of  municipal  accounting,  and  tried  to  find  an  expert 
accountant  who  had  practical  experience  in  putting  municipal 
books  on  a  double  entry  basis  and  who  was  competent,  also,  to 
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modernize  the  method  of  a  city's  accountiDg  in  its  lesser  points. 

Nearly  two  years  passed  before  two  available  accountants 
were  found  and  their  eligibility  fully  investigated ;  for,  at  that 
time,  good  municipal  accountants  were  even  more  scarce  than 
they  are  now.  In  the  meantime,  the  Mayor's  term  of  office  was 
drawing  to  a  close  and  it  was  decided  merely  to  suggest  to  the 
succeeding  administration  that  they  make  the  needed  change, 
and  to  recommend  to  them  the  accountants  who  had  been 
found  competent.  The  suggestion  was  acted  upon  and  the 
city  now  has  a  limited  double  entry  system  of  accounting.   . 

In  the  beginning  of  the  Mayor's  term  of  office  it  became 
apparent  that  any  endeavor  to  take  the  further  advance  step 
of  segregating  the  items  of  income  and  expenditure  properly 
on  lines  that  would  permit  of  the  most  intelligent  analysis  of 
the  city's  activities  would  meet  with  opposition  from  some  of 
the  department  heads,  arising  from  that  prevalent  mental 
inertia  that  reveals  itself  in  opposition  against  doing  or  even 
fairly  investigating  anything  out  of  the  ordinary.  However, 
the  heads  of  the  electric  light  and  the  water  departments  both 
kept  their  books  and  records  according  to  modern  standards. 

Nevertheless,  to  start  the  ball  rolling,  a  special  department 
was  formed  early  in  the  administration  to  develop  the  desired 
accounts,  records  and  statistics  of  the  street  department,  with- 
out calling  upon  the  superintendent  or  his  assistants,  or  any  of 
the  regular  employees,  to  give  the  matter  any  special  atten- 
tion. This  work  was  almost  concluded  at  the  end  of  the 
Mayor's  term  of  office.  It  took  coercion  to  bring  the  Street 
Department  and  its  special  eouncilmanic  friends  into  sympathy 
with  the  plan;  but  they  finally  awoke  to  the  benefits  to  be 
derived  from  the  system,  and  the  Street  Superintendent 
showed  a  willingness  to  take  into  his  own  office  the  special 
accountant  necessary  to  keep  up  this  work.  This  course  was 
later  endorsed  and  continued  by  the  following  administration. 

Opposition  to  improvements  in  accounting,  brought  about 
by  lack  of  adequate  information,  will  soon  be  a  thing  of  the 
past  in  all  progressive  communities;  but  until  then  reformers 
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in  municipal  accountiDg  must  expect  to  contend  with  it  as  a 
regular  part  of  their  work.  Improvement  in  budget  making 
must  suffer  delay  accordingly. 

The  First  Step  Prioh  to  Budget  Makinq. 

The  first  step  in  preparing  the  way  for  better  budgets  is  to 
keep  the  city's  books  by  some  double  entry  system.  A  double 
entry  controlling  ledger  leads  to  greater  accuracy;  it  gives  the 
Auditor  a  feeling  that  he  is  doing  at  least  one  important  thing 
right  as  far  as  it  goes;  it  stimulates  the  desire  for  efficiency; 
it  breaks  the  mental  immobility  that  baa  kept  the  Auditor's 
office  from  advancing,  and  it  gives  him  a  certain  measure  of 
security  in  making  his  accounts. 

If  I  were  asked  to  make  an  estimate  of  the  worth  of  the 
double  entry  system  of  accounts  for  municipal  purposes  as 
compared  with  any  single  entry  system  now  in  use,  I  would 
say  that  it  is  worth  over  one  hundred  dollars  annually  for 
every  thousand  inhabitants,  regardless  of  its  great  additional 
value  as  a  first  step  to  the  further  advancement  of  a  city's 
accounts. 

Advantages  of  the  Double  Entry  System  of  Accodntino. 

Since  thorough  accounting  is  one  of  the  first  essentials  in 
good  financing,  and  since  double  entry  bookkeeping  is  one  of 
the  first  steps  in  thorough  accounting,  I  shall  endeavor  to  de- 
scribe, briefly  and  simply,  the  main  features  of  a  certain"prac- 
tical  but  limited  system  of  double  entry  controlling  accounts 
for  municipal  books.  This  system,  I  believe,  was  evolved  by 
William  Dolge,  and  discussed  by  bim  in  "Pacific  Municipali- 
ties," of  August  31, 1912,  on  pages  398  to  402  inclusive ;  also  in 
a  paper  presented  by  him  at  the  Fifteenth  Annual  Convention 
of  the  League  of  California  Municipalities,  held  at  Berkeley, 
California,  September  23  to  28,  1912. 

My  object  is  to  give  the  briefest  possible  summary  of  his 
discussion,  as  I  have  interpreted  it,  so  as  to  enable  anyone 
accustomed  to  accounting  to  understand  the  system.     Above 
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all,  however,  I  wish  to  show  that  the  introduction  of  double 
entry  in  a  city's  books  can  be  made  an  extremely  simple  mat- 
ter. The  particular  forms  to  be  adopted  for  the  various  re- 
ceipt account  books,  such  as  tax,  license  and  permit  books; 
appropriation  and  fund  ledgers;  demand  and  warrant  register, 
and  others,  will  suggest  themselves  to  any  Auditor  who  seta 
himself  seriously  at  working  out  the  problem.  Any  desired 
modifications  in  the  double  entry  accounts  will  also  suggest 
themselves. 

A  Simple  System  of  Double  Entry  Coxtrollixo  Accol-xts 
FOR  A  Municipal  Controllinq  Ledger. 

Isl.  Budget  Revenves  Account,  Dr.  At  the  beginning  of  the 
fiscal  year,  or  July  1st,  debit  the  Budget  Revenues  Account 
with  the  total  amount  of  the  estimated  revenues  from  all 
sources  for  the  year.  iDcliiding  the  cash  carried  over  from  the 
previous  year.  At  the  same  time  credit  the  total  of  all  appro- 
priations to  the  Appropriation  Account,  and  credit  the  re- 
mainder, if  any,  to  Surplvs  Account.  The  Appropriation  Ac- 
count of  the  Controlling  Ledger  should  always  equal  in  amount 
the  total  sum  of  the  individual  appropriation  accounts  in  the 
Appropriation  Ledger.  That  is  to  say,  at  the  close  of  every 
month,  or  of  any  shorter  period  adopted  as  the  time  for  post- 
ing in  the  Controlling  Ledger,  the  Appropriation  Account 
should  be  in  balance  with  the  Appropriation  Ledger. 

2d.  Receipt  Accounts,  Dr.  On  July  1st  enter  to  the  debit  of 
each  individual  Beceipt  Account  in  the  Controlling  Ledger  the 
estimated  year's  receipts  that  are  anticipated  to  come  in 
-  through  such  account.  At  the  same  time  enter  to  the  credit  of 
the  Budget  Revenues  Account  all  of  the  amounts  thus  debited  to 
the  various  receipt  accounts. 

A  partial  list  of  receipt  accounts  is  here  given :  Taxes  Col- 
lected, Licenses  Collected,  Fees  Collected,  Fines  Collected, 
Franchise  Moneys  Collected,  Library  Fines  Collected,  Sale  of 
Old  Material,  Receipts  of  Municipal  Industries,  and  others. 
New  receipt  accounts  may  be  introduced  during  the  year  with- 
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out  causing  any  disturbance  in  bookkeeping;  however,  such 
new  accounts  will,  of  course,  have  no  initial  debit  entry. 

It  seems  to  me  that,  since  the  cash  on  hand  at  the  be^nniog 
of  the  year  must  be  included  in  the  debit  side  of  the  Budget 
Eevenues  Account,  it  will,  upon  the  opening  of  the  books,  have 
to  be  debited  to  a  separate  "Receipt  Account,"  opened  for 
this  special  purpose,  and  at  the  same  time  credited  to  the 
Budget  Revenues  Account;  after  this,  it  must  be  regarded  as 
cash  received,  then  credited  to  the  Special  "Receipt  Account" 
referred  to,  and  then  debited  to  the  proper  fund  aeconnt  or 
accounts. 

3d.  Appropriation  Acioiint,  Dr.  At  the  close  of  each  month, 
or  at  shorter  intervals,  debit  Appropriation  Account  with  total 
amount  of  all  demands  received  for  payment  during  the  in- 
terval, as  shown  in  the  Demand  and  Warrant  Register.  At  the 
same  time  credit  the  Creditors'  Demands  Payable  account  with  a 
Like  amount. 

Jfth.  Fund  Accountm,  Dr.  Debit  to  the  appropriate  Fund 
Accounts  daily  all  moneys  that  have  been  received,  from  what- 
soever source,  and  turned  over  to  the  treasurer.  At  the  same 
time  credit  each  of  the  appropriate  Rei-eipt  Accounts  with  such 
part  of  the  total  as  may  have  been  received  through  it.  A  par- 
tial list  of  the  Fund  Accounts  is  here  given:  General  Fund, 
Library  Fund,  Bond  Interest  and  Redemption  Fund,  Public 
Industry  Funds,  and  others. 

nth.  Creditor's  Demands  Payable,  Dr.  Sometimes  it  becomes 
necessary  to  reduce  the  prices  in  a  demand,  or  to  reject  the 
demand  in  whole  or  in  part.  In  such  cases,  enter  the  amount 
of  the  reduction  or  rejection  in  a  column  provided  for  the 
purpose  on  the  Demand  and  Warrant  Register,  and  at  the  end 
of  every  month,  or  of  any  shorter  period,  debit  the  sum  of  all 
reductions  and  rejections  to  the  Creditors'  Demands  Payable 
account.  At  the  same  time  credit  the  Appropriations  Accovnl 
with  a  like  amount. 

6lh.  Creditors'  Demands  Payable.  Dr.  At  the  end  of  every 
month,  or  of  any  shorter  period,  debit  the  Creditors'  Demands 
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Payable  Account  with  the  total  amount  of  all  warrants  drawn 
during  that  period  in  payments  of  demands.  At  the  same  time 
credit  the  entire  amount  to  the  appropriate  Fund  Accounts  re- 
spectively, each  with  its  individual  share  of  the  total. 

The  keeping  of  a  double  entry  controlling  ledger  in  this 
simple  way  would  increase  the  clerical  work  in  the  Auditor's 
department  less  than  one-half  of  one  per  cent  over  what  it 
would  be  with  a  fairly  complete  single  entry  set  of  books.  On 
tihe  other  hand,  the  benefits  derived  would  be  incomparably 
greater. 

A  Short  Explakatios  op  Each  Account. 
•  1.  The  Budget  Revenues  Account  shows  at  the  beginning  of 
the  year  the  total  estimated  income  from  all  sources  for  the 
year  and  at  the  close  of  the  year,  it  is  used,  in  addition,  to 
show  the  adjustment  between  the  estimated  and  the  actual 
total  income.  To  a  great  extent  it  is  a  controllinff  account  for 
the  Receipt  Accounts  mentioned  in  the  following  paragraph. 

2.  The  Rceipt  Accounts  show  individually,  by  their  re- 
spective current  balances,  the  amounts  of  estimated  receipts 
of  their  respective  kinds  still  remaining  uncollected.  At  the 
close  of  the  year,  each  of  these  accounts  is  made  to  show  also 
the  adjustment  made  between  its  estimated  and  actual  receipts. 

3.  The  Approprmiion  Account  shows  by  its  current  balance 
the  total  sum  of  all  balances  id  all  appropriation  accounts 
kept  in  detail  in  the  Appropriation  Ledger:  these  balances 
being  not  yet  encumbered  by  registered  demands. 

4.  Fund  Accounts  show  by  their  current  balances  how  much 
money  is  in  the  Treasury  for  each  fund,  in  excess  of  warrants 
drawn  against  it. 

5.  Creditors'  Demand  Pnyabh  Account,  by  it.s  current  bal- 
ance, shows  the  amount  of  liabilities  for  which  demands  have 
been  presented  and  accepted,  but  for  which  warrants  have  not 
yet  been  drawn. 

The  following  diagram,  intended  to  picture  the  method  of 
making  these  entries  in  the  Controlling  Ledger,  is  self- 
explanatorj' : 


898  AMERICAN  SOCIETY  OF  MUNICIPAL  IMPHOVEMBNTS 


SUQGCT  BUDGET 

KCVENUES  KEVENUa 

ACCOUNT.  ^t^'St^ACCOOMi: 

HECEIP'^S^^  "RECEIPTJ 
ACCOUNtS:''c''^j, 


ACCOUMTi 


suitruis 

ACCOUKT. 


BIA&HAM  or  ENTRIES    FOR  A  LIMITCH 
SOUSLE  ENTRY   CONTROLUNb  LCD&EH    Or 
MUNICIPAL  ACCOUNTS. 


BDDOET  MAKIXO  FOR  lirNlCIPALITlER  399 

As  already  stated,  it  is  my  belief  that  the  introduction  of 
a  limited  system  of  double  entry  would  be  worth  more  annu- 
ally than  one  hundred  dollars  per  thousand  inhabitants  to  any 
city  not  now  making  some  attempt  at  double  entry  accounting. 
And  an  Auditor  of  such  a  city,  unless  he  have  a  very  rigid 
mentality,  can,  by  taking  a  year's  time,  certainly  inaugurate 
such  a  system  without  professional  aid.  At  the  end  of  this 
period,  he  raipht  study  with  profit  that  well  known  "Hand- 
book of  Municipal  Accounting,"  published  in  1913,  by  the 
Bureau  of  Municipal  Research  of  New  York.  The  plan  of 
double  entry  accounting  discussed  in  this  book  is  much  more 
complete  and,  therefore,  more  valuable  than  the  limited  system 
just  outlined.  Yet  it,  too,  is  very  simple,  there  being  hardly 
more  than  three  times  as  much  to  learn  as  in  the  short  outline 
just  given.  After  such  practice  and  study,  he  would  be  pre- 
pared to  inaugurate  the  more  complete  system  himself,  or  at 
least  to  intelligently  insist  on  an -adequate  appropriation  to 
engage  experts  for  the  purpose  of  furnishiuff  his  eity  with  this 
or  some  other  highly  efficient  system  _of  accounting,  and  to 
assist  him  in  starting  his  office  under  the  new  method. 

Seoreoated  Acooukts  and  RECOKoe. 

After  the  introduction  of  a  double  entry  system  of  book- 
keeping, the  next  step  in  preparing  the  way  to  good  budget 
making  is  to  develop  a  system  of  highly  but  practically  segre- 
gated accounts  and  records.  In  the  tirst  place,  we  must  de- 
,  termine  what  it  is  advisable  for  accounts  and  records  to  show, 
in  order  that  they  may  facilitate  the  work  of  statistic  making 
and  of  cost  keeping.  This  is  work  for  the  combined  efforts  of 
experts  and  men  in  actual  practice. 

During  my  term  of  office,  I  often  wished  that  the  kind  of 
information  given  in  the  following  paragraphs  were  available. 
In  the  main,  it  would  have  been  of  the  greatest  assistance  to 
the  administration  in  considering  the  budpet.  I  am  certain 
that  the  suggestions  will  be  considered  rather  impractical  by 
some  on  account  of  detail ;  but  the  importance  of  the  subject 
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warrants  the  making  of  such  suggestions  if  only  in  the  hope 
tiiat  they  might  be  made  practical  later.  Personally,  I  feel 
confident  that  municipal  accounting  will  be  carried  on  in  even 
greater  detail  than  is  here  suggested,  and  as  much  of  it  will 
be  done  with  automatic  mechanism. 

1.  Each  of  the  "demands"  presented  for  payment  to  be 
attached  to  an  official  revision  thereof,  the  items  being  so 
divided  as  to  allow  of  a  proper  segregation  for  accounting. 
Each  demand  should  be  consecutively  numbered,  and  their 
separate  items  should  also  be  consecutively  numberd  with  a 
secondary-  figure.  For  instance,  Demand  Number  3000  might 
have  three  items  numbered  from  one  to  three.  It  may  happen 
that  a  certain  item  applies  to  more  than  one  subdivision,  or 
segregation,  in  an  account,  in  which  case  it  would  have  to  be 
split  in  the  revision  and  its  parts  considered  as  separate  items 
and  numbered  accordingly. 

In  connection  with  each  item  should  be  shown : 

I.  (a)  Consecutive  number  of  the  demand;  (b)  consecu- 
tive secondary  number  of  each  item  on  the  demand ;  (c)  date 
of  purchase;  (d)  creditor,  preferably  designated  by  number; 
(e)  city  department  for  which  material  or  labor  specified  in- 
item  was  obtained — also  designated  by  number;  (f)  each  item 
further  numbered  so  as  to  indicate  its  relative  position  in  the 
account  of  the  department  to  which  it  is  to  be  charged;  (g)  a 
number  or  numbers  indicating  to  which  departmental  account 
the  item  is  to  be  charged  for  purposes  of  segregation;  (h)  of- 
ficial name  of  material  or  employment,  written  in  the  proper 
index  form;  (i)  quantity;  (j)  unit  price;  (k)  cost  of  item. 

All  of  these  data  are  meant  to  accompany  the  item  wher- 
ever it  may  appear  in  the  accounts  or  on  the  records,  and  they 
are  intended  (a)  to  aid  in  tracing  any  such  item  directly  to  its 
source,  or  origin;  (b)  to  assist  in  properly  entering  the  item 
in  the  various  municipal  accounts  and  records.  After  the  fore- 
going preparation  of  the  demands,  each  item  thereon  is  placed 
in  the  various  records  and  accounts,  as  indicated  by  the  data 
accompanying  each. 
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II.  An  individual  detailed  account,  kept  by  the  Auditor, 
with  every  creditor.  This  should  include  all  office  employees 
and  all  laborers,  if  size  of  city  does  not  make  the  inclusion  of 
the  latter  impracticable.  It  will  enable  the  investigator  to 
check  up  any  creditor's  account  conveniently. 

III.  Itemized  and  segregated  accounts,  kept  by  the  Auditor 
with  the  Purchasing  and  Supply  Department,  and  with  all 
other  departments  doing  business  directly  with  those  supply- 
ing material  or  services  to  the  city.  If  the  Auditor  fully  item- 
izes and  segregates  the  accounts  with  these  departments,  the 
accounting  work  within  each  department  is  simplified;  since, 
so  far  as  it  goes,  it  need  not  necessarily  be  done  anew  by  the 
various  departments. 

TV.  Itemized  and  segregated  accounts  kept  by  the  Purchas- 
ing and  Supply  Department  with  all  other  departments  that 
are  supplied  through  it. 

V.  An  alphabetically  arranged  list  on  which  is  entered 
every  kind  of  material  and  service  paid  for,  giving  quantities 
and  prices.  The  purpose  of  this  list  is  primarily  to  supply 
information  covering  prices  and  quantities,  in  order  to  facili- 
tate purchasing, 

VI,  A  unit  cost  system.  To  determine  unit  costs,  the  ac- 
counts and  records  should  be  accurately  classified  and  segre- 
gated. This  should  be  done  by  recording  data  in  such  a  man- 
ner as  to  show  clearly  the  relation  between  each  piece  of  work 
aecoraplished  aod  the  material  and  labor  used  for  its  accom- 
plishment, and  to  make  available  for  popular  use  clear  and 
interesting  reports.  It  is  here  intended  that  both  common 
labor  and  salary  demands  should  contain  a  complete  segrega- 
tion of  the  classes  of  work  done,  in  order  that  a  unit  cost  sys- 
tem may  be  maintained  to  almost  any  extent,  and  to  any  de- 
gree of  accuracy. 

All  of  these  accounts  and  records  should  be  kept  in  perfect 
balance  with  their  respective  controlling  accouiits.  Probably 
this  cannot  be  done  economically  iu  the  larger  cities  until  a 
plan  or  scheme  is  devised  by  which,  if  one  entry  is  made  in  one 
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account,  it  will  mechaDieally  reproduce  itself  and  quite  auto- 
matically place  itself  in  the  reinaining  accounts  and  records 
where  it  belongs.  The  ioventioa,  then,  of  such  a  scheme  is 
something  of  utmost  importance.  It  is  a  more  important  world 
problem  than  the  aeroplane;  but  fewer,  if  any,  inventors  are 
working  at  it. 

Classifying,  indexing  and  preparing  "revised"  demands 
will  be  one  of  the  most  important  and  difficult  subjects  con- 
nected with  this  kind  of  accounting,  and,  in  the  larger  cities 
at  least,  it  will  require  especially  trained  and  capable  men. 

This  class  of  recording  and  accounting  with  its  easily  avail- 
able detailed  information  is  the  very  foundation  for  any  system 
of  cost  keeping  and  sound  financing.  A  thorough  system  of 
accounting — and  this  includes  well  segregated  accounts — when 
compared  with  the  single  entry  system  of  poorly  segregated 
accounts  still  in  use  by  most  cities,  ought  to  show  a*aaving  of 
at  least  $500  annually  per  thousand  inhabitants,  and,  if  to  this 
is  added  a  good  system  of  budget  making  well  carried  out,  in 
the  course  of  several  years  the  saving  will,  in  my  opinion,  be 
equivalent  to  not  less  than  $1,000  to  $2,000  annually  per  thou- 
sand inhabitants.  Furthermore,  it  will  do  much  to  bar  in- 
competent and  dishonest  men  from  holding  office,  and  it  will 
inspire  with  confidence  both  the  public  official  and  the  critical 
citizen. 

Budget  making  as  a  fine  art  can  hardly  be  comprehended 
until  after  the  possibilities  of  such  accounting  as  herein  sug- 
gested have  been  discovered. 


MUNICIPAL  FINANCING. 
By  A.  P.  MACALti:ii,  Citi/  Enginser,  Bamilton,  Ont. 


The  subject  which  I  have  been  requested  to  lay  before  you 
for  Gonsideration  is  that  of  Municipal  Finaociug. 

Thig  subject  ia  one  which  has  not  received  the  amount  of 
attention  such  an  important  subject  should  have  received  by 
those  who  control  the  destinies  of  municipalities. 

The  keen  competition  in  mercantile  life  has  developed  a 
system  of  accounting  which  gives  the  merchant  a  detailed  in- 
sight into  his  smallest  expenditure.  This  system  has  proven  bo 
beneficial  that  it  is  now  being  adopted  by  institutions  and  cor- 
porations, where  a  similar  competition  does  not  exist,  but 
which  through  the  very  absence  of  competition,  is  even  more 
30  in  need  of  analysis  and  a^  a  result  we  now  find  municipali- 
ties adopting  a  uniform  system  of  accounting,  by  means  of 
which  a  thorough  analysis  is  obtained  of  the  expenditures  of 
every  branch  of  the  service,  the  tabulation  of  which,  for  refer- 
ence purposes,  bids  fair  to  revolutionize  the  whole  system  of 
municipal  Huancing. 

The  revenue  of  the  city  is  dependent  upon  the  assessment, 
its  development  is  dependent  upon  its  revenue,  and  where  the 
development  is  permitted  to  exceed  the  revenue,  the  depart- 
ment is  confronted  with  the  old  familiar  overdraft. 

My  observations  have  led  me  to  the  conclusion  that  over- 
drafts are  largely  due  to  inadequate  data  available  from  former 
years  to  properly  estimate  on  proposed  improvements  or  to 
provide  adequate  sums  for  regular  annual  maintenance 
char|;es. 

"With  a  view  to  overcome  this  undesirable  condition  in  the 
city  of  Hamilton,  in  so  far  as  it  related  to  the  works  depart- 
ment, I  instituted  an  entirely  new  system  of  accounting,  the 
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one  branch  to  deal  with  the  general  expenditures  of  the  de- 
partment, the  other  to  deal  with  the  unit  costs  of  local  improve- 
ments. 

To  fully  understand  the  matter  it  will  be  necessary  for  me 
to  explain  that  at  the  commencement  of  the  year  certain  sums 
of  money  are  appropriated  for  each  item  of  expenditure  re- 
quired to  operate  each  of  the  various  branches  of  the  depart- 
ment. Immediately  that  expenditures  are  incurred  under  these 
heads  they  are  tabulated  by  the  general  accountant  and  at  the 
close  of  each  month  a  statement  is  placed  before  me,  lowing 
the  amount  appropriated  and  against  this  the  amount  ex- 
pended to  date.  After  the  presentation  of  this  statement,  the 
engineer,  foreman,  clerk,  or  other  oEBcer  having  control  over 
these  items  is  called  in  to  discuss  with  me  any  matters  which 
may  arise  from  this  statement.  In  this  manner  a  close  watch 
is  maintained  on  all  expenditures  and  at  the  close  of  the  year  a 
comprehensive  record  is  at  hand  on  which  to  base  the  following 
year's  requirements. 

By  the  presentation  of  a  second  tabulation  I  have  laid  be- 
fore me  a  comparative  statement  of  what  it  costs  each  of  the 
eight  district  foremen  to  maintain  his  portion  of  the  city. 
Where  any  of  the  operations  are  similar  in  two  or  more  of  the 
districts  a  unit  cost  for  comparative  purposes  is  shown,  the 
result  has  been  that  each  of  these  men  arrange  their  work  tJior- 
oughly  with  a  view  to  cheapen  the  costs.  It  is  surprising  to 
find  how  this  has  increased  the  efficiency  of  the  labor  cost  and 
how  much  the  system  is  approved  of  by  the  men,  who  now 
realize  that  some  permanent  record  is  preserved  of  their  work. 

The  headings  on  this  statement  are:  "Cost  of  Pavement 
Gleaning,  Residence  Section,"  "Cost  of  Pavement  Cleaning, 
Business  Section,"  "Roadway  Repairs,"  "Roadway  Gullies," 
"Street  Watering,"  "Street  Oiling,"  Macadam  Roadways," 
etc.,  as  shown  on  Form  1  following  this  paper.  Form  la  is  the 
form  of  daily  report  from  which  Form  I  is  compiled. 

The  second  system  of  accounting  in  connection  with  local 
improvement  construction,  known  as  the  Unit  Cost  system,  has 
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been  most  successful  in  its  operations.  The  city  undertakes  by 
day  labor  the  construction  of  sidewalks,  curbs,  sewers,  road- 
ways, as  local  improvements.  Each  of  these  kinds  of  work  is 
divided  into  different  units,  which  in  the  whole  go  to  make  up 
the  actual  cost  of  a  work. 

In  tbe  matter  of  roadways  the  heading  are  as  follows  (the 
city  builds  asphalt  roadways  only  as  local  improTcments) : 
"Grading,"  "Concrete,"  "Binder,"  "Topping," 

An  order  is  issued  to  the  foreman  to  construct  an  asphalt 
roadway  on  a  certain  portion  of  street,  this  order  is  made  out 
in  triplicate  (Form  2  attached).  Each  work  has  an  account 
number  and  a  copy  of  order  is  sent  to  the  accountant,  one  copy 
is  retained  in  the  office  and  the  first  copy  given  to  tbe  foreman. 
At  the  close  of  each  day  he  makes  a  return  of  labor  expended 
that  day,  the  amount  of  material  used  together  with  any  other 
information  asked  for  on  this  form  (see  Form  3  attached). 
From  this  information  which  is  banded  to  tbe  cost  accountant, 
a  unit  coat  per  foot  is  arrived  at  daily  for  each  of  the  various 
segregations. 

Form  4  gives  summaries  for  week  of  all  jobs. 

Form  5  gives  summaries  for  month  of  all  jobs. 

These  tabulations  are  banded  to  the  engineer-iu-cbarge  of 
roadway  work  and  be  is  thus  advised  at  onee  if  any  portion  of 
the  work  is  varying  in  cost. 

These  iigures  are  used  for  comparative  purposes  thruont 
the  entire  season  and  monthly  the  foremen  are  sent  copies  of 
the  unit  cost  of  all  the  men  on  roadway  work. 

The  same  regulations  apply  to  cement  walk,  sewer,  miscel- 
laneous, and  water  main  construction  (forms  2a,  2b,  2e,  2d,  3a, 
3b,  3c,  3d,  4a,  4b,  4c,  4d,  5a,  5b  attached). 

As  previously  stated  this  system  is  productive  of  very  grati- 
fying results,  we  having  overcome  a  great  amount  of  labor  loss 
and  practically  eliminated  any  leakage  in  supplies.  This, 
coupled  with  the  fact  that  each  man  is  working  for  a  record, 
has  resulted  in  the  department  being  able  to  construct  works 
cheaper  than  before. 
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WORKS  DEPARTMENT  Form  1.  FInt  P.*. 

FOREMAN'S  WORKS  ORDER 


Original 

Mr. 

You  art  hertbji  instructed  tc 


City  Hail,  HamOtm 191 


Charge  to 
Account  No. 


Thii  onkr  lo  bt  ntumtdvbnvDrk  i> 
BanplMed,  "itli  tabor  ud  mtterUb  dhhI 
filled  is  oo  btA  batat.  lad  tlw  lulrtul 
truitcmd  BUed  is  on  cndh  dmdw  at- 


(CuboB  dupliate  of  thii  i 


Fotia  1,  Second  Pag* 


The  following  b  a  correct  return  of  Labor  and  Materials  expended  on 
Work  spedAed  on  other  aide  hereof. 

Quantity 

Office  Uae  Only 

Price 

Amount 

Material 

Commenced . . 
Completed . . . 


Certified  Correct 


(Fourth  Patfs  !■  bUnk) 
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These  forms  are  far  reaching  in  their  effectiveness  and 
space  will  not  permit  me  to  go  into  details,  bat  we  now  know 
absolutely  what  it  costs  to  produce  a  load  of  asphalt,  and  how 
many  yards  are  laid  to  the  load.  We  can  tell  at  a  glance  how 
many  bags  of  cement  each  foreman  uses  in  a  given  yardage  of 
fotmdation,  how  many  bags  are  delivered  on  a  work,  how  mnch 
is  Qsed  and  where  the  balance  is  transferred.  In  short,  by  a 
careful  use  of  all  the  forms  there  is  not  a  cost,  or  other  in- 
formation as  to  supplies  that  cannot  be  arrived  at. 

I  cannot  speak  too  highly  of  the  success  of  this  plan.  I  have 
brought  a  complete  set  of  the  forma  which  are  herewith  sub- 
mitted, which  include  receipt  book  for  deliveries  of  sand, 
gravel,  stone  and  other  supplies  (forms  6,  7  and  8),  and  I  can 
assure  any  person  who  desires  to  adopt  a  plan  similar  to  this 
one,  that  as  the  possibilities  are  unfolded  they  will  become 
enthusiastic  supporters  of  the  system. 

This  method  has  made  the  financing  of  the  works  end  very 
simple,  but  there  ore  problems  confronting  other  branches  of 
municipal  control,  which  require  considerable  study.  Let  me 
refer  to  one  item  of  serious  loss  to  a  municipality.  I  refer  to 
the  sale  of  its  bonds,  which  is  invariably  carried  out  at  a  sum 
below  par.  This  item  alone  amoimts  to  a  very  serious  loss  of 
revenue  annually  to  the  average  mimieipality. 

It  would  seem  to  me  that  the  government  mi^t  establish  a 
municipal  department  which  would  have  direct  control  over 
municipalities  and  which,  if  conditions  were  found  to  be  satith 
factory,  might  guarantee  the  municipalities  bond  issue  and 
practically  assure  its  sale  at  par  and  save  these  corporations 
the  sums  lost  annually  through  ficticious  possibilities. 

In  conclusion  let  me  say  that  it  appears  to  me  that  much 
better  results  financially  could  be  obtained  for  municipalities 
if  its  control  were  placed  in  the  hands  of  a  permanently  ap- 
pointed head  or  heads,  whose  life's  work  had  been  spent  in 
municipal  work  rather  than  having  its  destinies  shaped  by  an 
elective  body  whose  policies  change  with  the  change  of  its 
personnel. 
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Form  2a  for  "Cement  Walks,"  is  same  as  Form  2,  except 
that  paper  is  pink. 

Form  2b  for  "Sewers,"  is  same  as  Form  2,  except  that 
paper  is  orange. 

Form  2e  for  "Miscellaneous  Construction,"  is  same  as  Form 
2,  except  that  paper  is  white. 

Form  2d  for  "Water  Main  Construction,"  is  same  as  Form 

2,  except  that  paper  is  green. 

Form  3a  for  "Cement  Walks,"  ia  same  as  Form  3  except 
that  the  paper  is  pink;  on  first  page  items  in  column  headed 
"Operation,"  are  "Grading,"  "Curb  and  Form  Setting," 
"Fonadatioa,"  "Concreting,"  "Sundries,"  unit  is  fixed  as 
sq.  ft. ;  and  on  second  page  headings  of  columns  of  upper  table 
are  "Foundation,"  "Concreting,"  "Sundries";  and  items  in 
column  "List  of  Material"  are  "Stone  from  Quarry,  loads," 
' ' Stone  bought,  loads, "  ' ' Cinders,  loads,"  ' ' Slag,  loads," 
"Gravel,  loads,"  "Beaeb  Saud,  loads,"  "Cement,  sacks,"  "Tie 
Kings,  No.,"  "Coal  Oil,  gal.,"  "Coal,  lbs.";  and  headings  of 
columns  of  lower  table  are  same  as  items  in  column  headed 
"Operation"  on  first  page,  as  given  above. 

Form  3b  for  "Sewers,"  is  same  as  Form  3  except  that  the 
paper  is  orange;  on  first  page  items  in  colunm  beaded  "Operar 
tion,"  are  "Excavating,"  "Drilling  and  Blasting,"  "Shoring," 
"Pumping,"  "Pipe  Laying,"  "Refilling,"  "Removing  Earth," 
"Manholes,"  "Gullies,"  "Sundries";  and  on  second  page 
headings  of  columns  of  upper  table  are  "Drilling  and  Blast- 
ing," "Pipe  Laying,"  "Manholes,"  "_Gullies,"  "Sundries"; 
and  items  in  column  headed  "List  of  Material;"  are  "Dyna- 
mite, lb.,"  "Fuse,  4-ft.,  no.,"  "Fuse,  6-ft.,  no.,"  "Pipe,  ft." 
(twice),  "Junctions,  no.,"  (twice),  Bends,  no.,"  (twice), 
"Traps,  no,,"  "Manhole  Cover,  no.,"  "Steps,  no.,"  "Gully 
Cover,  no.,"  "Cement,  sack,"  "Sand,  load,"  "Gravel,  load"; 
and  headings  of  columns  in  lower  table  are  same  as  items  in 
column  headed  "Operation"  on  first  page,  as  given  above. 

Form  3e  for  "Miscellaneous  Construction,"  is  same  as  Form 

3,  except  that  paper  is  white;  on  first  page  "Kind  of  Work"  is 
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Works  Department  Daily  Report  of  Labor 


ToCt^EncIaHr.,. 
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Amt. 
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Tan 
Ton 
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replaced  by  "Brick  Crossing,  width  of  St.,  width  of  crossing"; 
items  in  column  "Operation"  are  "Grading,  aq.  ft.,"  "Foun- 
dation, sq.  ft.,"  "Laying  Brick,  sq.  ft.,"  "Sundries,  sq.  ft."; 
and  on  second  page  headings  of  columns  of  upper  table  are 
"Foundation,"  "Laying  Brick,"  "Sundries";  items  in  column 
"List  of  Material"  are  "Stone  from  Quarry,  loads,"  "Stone 
Bought,  loads,"  "Sand,  loads,"  "Gravel,  loads,"  "Cement, 
sack,"  "Paving  Brick,  no.,"  "4x4  Pine,  linear  ft.,"  "Coal  Oil, 
gal";  and  headings  of  columns  of  lower  table  are  same  as  items 
in  column  "Operation,"-on  first  page,  as  given  above. 

Form  3d  for  "Water  Main  Construction,"  is  same  as  Form 
3,  except  that  paper  is  green ;  on  first  page  items  in  column 
"Operation"  are  "Excavating,  cu.  yds.,"  "Shoring,  ft.," 
"Pumping,"  "Pipe  Laying  and  Calking,"  "  Valve  Chambers 
and  Valve  Setting,"  "Setting  Hydrants,"  "Refilling,"  "Re- 
moving Earth,"  "Sundries";  and  on  second  page  headings  of 
columns  of  upper  table  are  "Pipe  Laying  and  Calking," 
"Valve  Chambers  and  Setting  Valves,"  "Setting  Hydrants," 
"Sundries";  items  in  column  "List  of  Material"  are  "Pipe, 
ft.,"  "Lead,  lb.,"  "Jute,  lb.,"  "Valve,  no.,"  "Valve  Cover, 
flo.,"  "Hydrant,  no.,"  "3-way,  no.,"  "Sleeve,  no.,"  "Sand, 
load,"  "Gravel,  load,"  "Stone  from  Quarry,  load,"  "Stone 
Bought,  load,"  "Cement,  sack,"  "Coke,  ton";  and  headings 
of  columns  of  lower  table  are  same  as  items  in  column  "Opera- 
tion" on  first  page  as  given  above. 

Form  4a  for  "Cement  Walks,"  is  same  as  Form  4  except 
that  the  paper  is  pink  and  the  items  in  upper  table  in  column 
' '  Operation ' '  are  ' '  Grading, "  "  Curb  and  Form,  Setting, ' ' 
"Foundation,"  "Concreting,"  "Sundries";  the  headings  of 
the  columns  in  the  lower  table  are  "Foundation,"  "Concret- 
ing," "Sundries";  and  the  items  in  the  column  "List  of  Ma- 
terial" are  the  same  as  in  that  column  in  Form  3a,  second  page. 

Form  4b  for  "Sewers,"  is  same  as  Form  4  except  that  the 
paper  is  orange  and  the  items  in  upper  table  in  column  "Oper- 
ation" are  same  as  in  like  column  on  firat  page  of  Form  3b; 
the  headings  of  the  columns  in  lower  table  are  "Drilling  and 
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MIKICIPAL  FINASasO 


Serial  No.  STONE  TICKET.  totm  t 

Hamilton 191 .. . 

FoBUtAH  City  Quabry: 

Please  Supply  Stone  as  below  specilied, 
to  be  ns«d  for 

Account  No 

District   No 

Side 


Ffwn. . 


To.. 


..St. 


Foreman 

Kind 
Wanted 

°— »'T-;^S"."' 

Checker's 
Initials 

Time 
Received 

Received  bj 

-      - 

Note— Teams  MUST  have  this  ticket  initialed  at  quarrj-  and  at  place  de- 
livered and  return  lo  foreman  for  which  work  was  done,  when  last 
load  for  the  day  is  delivered  — 

Foreman  MUST  preserve  this  ticket  and  return  same  with  Foreman's 

Work  Order  as  voucher  for  stone  used  on  job. 

FotiE man's  Copv 

Serial  No.  STONE  TICKET.  Form  7 


Canada  Crushed  Sione  Corporation,  Ltd.,  Hamilton  Yard 
Please  Supply  Stone  as  below  specified,  to  be  used  for 

Account  No District  No 

St.    From. . 


Note— Teamsters  MUST  have  this  ticket  initialed  a 

ered  and  return  to  Foreman  for  which  wor 

load  for  day  is  delivered. 
Foreman  MUST  preserve  this  ticket  and  return  same  with  Foreman's 

Work  Order  as  voucher  for  stone  ordered  and  used  on  job. 


3  Copy. 


GRAVEL  RECEIPT  Form  * 

Works  Departmentv-Citv  of  Hamilton 
This  Load  Inspected 

Quantity  (M  Cubic  ft.)  and  Quality  Correct 

Date ._ inspector 

Date ~~        —     —  — 

Received  from  Contractor 

per  Teamster  

One  Load  of  54  Cubic  ft.  of  Gravel 

For Side    of Street 

From Street   to Street 

Account  No Serial  No. 

Contractor's  Copy 
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Blasting,"  "Pipe  Laying,"  "Manholes,"  "Gullies,"  "Sun- 
dries"; and  the  items  in  the  column  "List  of  Material"  are  the 
same  aa  in  like  column  in  Form  3b,  second  page. 

Form  4c  for  "Miscellaneous  Construction,"  is  same  as  Form 
4  except  that  the  paper  is  white  and  the  items  in  upper  table 
in  column  "Operation"  are  same  as  in  like  column  on  first  page 
of  Form  3c ;  the  headings  of  the  columns  in  lower  table  are 
"Foundation,"  "Laying  Bricks";  and  the  items  in  the  column 
"List  of  Material"  are  the  same  as  in  like  column  in  Form  3c, 
second  page,  with  addition  of  "Asphalt  Filler,  lbs." 

Form  4d  for  "Water  Main  Construction,"  is  same  as  Form 
4  except  that  the  paper  is  green,  and  the  items  in  upper  table 
in  column  "Operation"  are  same  as  in  like  column  on  first  page 
of  Form  4c ;  the  headings  of  the  columns  in  lower  table  are 
"Pipe  Laying  and  Calking,"  "Valve  Chambers  and  Setting 
Valves,"  "Setting  Hydrants,"  "Sundries";  and  the  items  in 
the  column  "List  of  Material"  are  the  same  as  in  like  column 
in  Form  4e,  second  page. 

Backs  of  originals  and  duplicates  of  Forms  6,  7  and  8  are 
carboned  and  they  are  printed  and  folded  so  that  writing  the 
original  makes  the  carbon  duplicate  and  triplicate,  which  are 
then  torn  apart.  The  original  is  the  "Foreman's  Copy"  of 
Forms  6  and  7  and  the  "Contractor's  Copy"  of  Form  8.  The 
duplicate  is  the  "Permanent  Copy"  of  Forms  €  and  7  and 
"Inspector's  Copy"  of  Form  8.  The  triplicate  is  the  "Quarry 
Copy"  of  Form  6,  the  "Yard  Copy"  of  Form  7  and  the  "Fore- 
man's Copy"  of  Form  8. 

Forms  6  and  8  are  printed  on  white  paper ;  Form  7  on  yel- 
low paper.  The  original  is  written  in  pencil  and  the  duplicate 
ie  a  carbon,  both  printed  in  black.  The  triplicate  is  a  carbon 
and  is  printed  in  red,  so  that  the  three  can  be  distinguished 
even  without  the  line  at  the  bottom  stating  whose  copy  each  is. 
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^  Gbokoe  W.  Fuller,  New  York  City. 


The  modern  water  filter  has  been  so  markedly  succeBsful 
in  its  Berviee  of  purifying  water  supplies  for  domeatie  purposes 
that  it  has  sometimes  been  taken  to  be  a  eure-all  for  any  ills 
or  unfortunate  conditions  which  might  affect  the  water.  A 
water  might  be  turbid  enough  to  make  it  almost  a  liquid  mud. 
It  might  be  so  badiy  polluted  by  bacteria  that  it  is  .not  much 
better  than  a  weak  sewage  efDuent.  It  might  have  such  a 
strong  color  that  it  could  easily  paas  at  a  soda-water  fountain, 
or  would  make  a  very  strong  circus  lemonade.  la  all  such 
'  cases,  it  has  often  been  taken  as  a  matter  of  course  that  the 
addition  of  an  ordinary  water  filter  either  of  the  slow  sand 
type  or  the  mechanical  type  would  be  sufficient  to  bring  the 
water  to  a  condition  of  perfect  purity  in  all  its  properties  and 
make  it  absolutely  satisfactory  and  sufitcicut  for  all  drinking 
purposes. 

Limitations  of  Filters. 

It  is  unfortunately  true  that  such  perfection  of  operation 
cannot  at  all  times  and  places  be  depended  upon,  and  that  the 
water  filter,  while  often  doing  what  seems  almost  impossible, 
may  not  always  do  all  that  it  has  sometimes  been  called  upon 
to  do.  In  some  particulars,  sach  as  the  removal  of  turbidity 
and  the  removal  of  color,  the  eye  can  readily  detect  to  what 
extent  the  water  filter  had  fallen  o3  from  giving  perfect  re- 
sults. In  other  particulars  such  as  the  removal  of  bacterial 
pollution,  so  as  to  make  the  water  of  satisfactory  sanitary 
quality,  it  is  much  less  easy  to  see  what  has  been  accomplished 
by  the  filter,  and  because  of  inadequate  supervision  and  lack 
of  adequate  bacteriological  testing  a  filtered  water  of  less  than 
a  reasonable  standard  of  purity  has  often  been  accepted.    This 
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IS  particularly  likely  with  a  small  plant  which  does  not  have 
regular  and  dependable  laboratory  supervision.  There  seems 
no  doubt  that  a  water  filter  can  ohly  affect  so  much  and  no 
more  in  the  way  of  bacterial  purification.  Having  in  mind 
limits  such  as  these,  it  will  be  necessary  to  consider  the  raw 
water  to  be  applied  to  a  filter  and  to  determine  how  much  of  a 
burden  the  conditions  of  the  raw  water  will  impose  on  the 
filter,  so  as  to  permit  this  filter  to  do  reasonably  satisfactory 
work  and  to  apply  to  a  filter  only  such  water  as  with  reason- 
able preparation  can  be  properly  treated  to  pive  a  good  drink- 
ing water  supply. 

Previous  Considekation  of  the  Question, 

While  for  some  years  this  question  of  the  proper  loading 
or  burden  on  filters  has  been  considered  in  many  places  and 
attempts  have  been  made  to  fix  some  sort  of  a  standard  which 
would  aerve  the  purpose,  these  attempts  have  met  vrith  very 
little  success.  The  difficulties  of  fi.^ing  such  a  standard  are 
self-evident.  It  is  rather  obvious  that  no  exact  relationship 
eststs  between  the  sanitary  quality  of  the  water  and  the  num- 
ber of  bacteria  present,  no  matter  how  the  bacteria  are  tested, 
whether  in  the  form  of  total  bacteria  or  some  special  form 
such  as  the  colon  bacillus.  It  is  possible  that  some  waters 
should  have  good  sanitary  properties  and  yet  have  a  rather 
large  number  of  bacteria.  Other  waters,  again,  which  might 
be  relatively  free  from  bacteria,  would  show  themselves  to  be 
unhealthful. 

While  it  has  been  clearly  recognized  that  some  limits, 
definite  if  possible,  should  be  placed  on  the  proper  burden 
for  filter  plants,  no  such  limit  has,  until  recent  times,  been 
established. 

B.  CoLi  As  A  Basis  op  Dbtehmixation. 

The  first  question  that  arises  for  determination  is.  How 

Shall  the  Quality  of  a  Water  Be  Measured  or  Determined  t 

For  bacterial  purposes,  bacteria  have  been  taken  in  various 

ways,  measuring  the  total  number  of  bacteria  either  at  20  de- 
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grees  Centigrade  or  37  degrees  Centigrade  on  various  media. 
Then,  again,  special  bacteria,  sach  as  the  B.  coli,  may  be  con- 
sidered a  better  indication  of  fecal  pollution  than  total  bac- 
teria. In  some  extreme  eases  experimenters  have  suggested 
the  taking  of  the  actual  determination  of  disease  bacteria,  such 
as  the  typhoid  bacillus  or  the  cholera  bacillus,  as  a  guide  to  the 
true  disease-carrying  source  of  pollution.  Each  of  these  meth- 
ods has  some  advantages  and  some  disadvantages. 

Considering  the  last,  the  direct  determination  of  disease-pro- 
ducing bacteria,  this  is  practically  ruled  out  by  the  difficulty  of 
making  such  determinations.  It  has  not  yet  been  generally 
feasible  to  determine  with  precision  and  certainty  whether 
bacteria  such  as  the  typhoid  are  present  in  any  water,  and 
while  such  determination  is  sometimes  successful  it  has  not 
been  generally  so.  In  addition,  we  are  not  quite  sure  as  to  the 
limitations  of  water-borne  diseases  to  any  specific  small  num- 
ber of  kinds,  and  it  would  be  quite  possible  that  even  exact  and 
positive  exclusion  of  a  certain  small  number  of  organisms 
would  not  foe  a  guarantee  that  the  water  could  not  contain 
some  other  disease-producing  bacillus  which  has  not  yet  defi- 
nitely been  determined  as  such. 

The  determination  of  the  total  number  of  bacteria  present 
has  been  the  simplest  and  most  common  form  of  water  analysis 
procedure,  and  has  quite  a  value.  The  old  standard  of  th« 
German  sanitarians,  was  an  allowance  of  100  bacteria  per 
cubic  centimeter  in  filtered  water.  This  standard  is  a  simple 
and  in  some  ways  a  useful  one,  and  has  been  widely  extended 
in  this  country.  Assuming  a  bacterial  efficiency  of  the  filters 
as  98  per  cent.,  the  raw  water  to  give  such  a  filtered  water 
should  not  exceed  a  bacterial  content  of  5,000  per  cubic  centi- 
meter. 

It  may  be  raised  as  an  objection  that  by  far  the  greater 
number  of  bacteria  are  simply  water  bacteria  or  non-patho- 
genic, and  are  no  indication  either  of  pollution  or  of  having 
any  harmful  effect.  A  water  may  have  a  very  large  number  of 
bacteria  and  still  be  absolutely  harmless.     This  objection  ^•>.'r 
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bMD  strong  enough  largely  to  discredit  the  total  nnmber  of 
bacteria  as  being  a  very  good  evidence  of  the  wholesomeaess 
or  unwholesomenesfl  of  any  particular  water. 

The  third  determination,  that  of  B.  eoli,  has  come  to  be 
recognized  to  be  the  most  satisfactory,  all  things  considered, 
of  the  possible  methods  of  determining  the  pollntion  of  a 
water,  B.  coli  of  itself  ia  not,  of  course,  any  direct  indicator 
of  disease-bearing  bacillus.  It  is  only  a  very  indirect  evidence 
of  the  possibility  of  recent  fecal  pollution.  As  is  well  known, 
B.  eoli  originates  from  many  other  sources  than  human  fecal 
excrement.  It  is  found  in  large  quantities  in  animals,  particu- 
larly domestic  animals.  It  is  also  found  in  considerable  quan- 
tities on  grain  materials  and  tilled  fields.  Water  running  off 
from  farm  pastures,  etc.,  must  necessarily  contain  consider- 
able quantities  of  such  coli,  and  under  such  circumstances 
B.  coli  in  no  way  show  the  evidence  of  dangerous  pollution. 
Nevertheless,  taking  everything  into  account  and  knowing  the 
limitations  of  the  B.  eoli  as  an  indicator  of  fecal  pollution,  it 
still  must  be  said  that  this  is  the  single  best  means  we  have  of 
determining  whether  a  water  is  most  probably  wholesome  or 
unwholesome  according  to  the  number  of  B.  coli  present  in  the 
water.  We  recognize  that  this  basis  of  determination  is  not 
at  all  conclusive  or  positive,  but  we  also  recognize  that  it  ia  the 
best  we  have,  and  as  such  it  is  proper  to  make  use  of  it  in 
gaging  the  sanitary  qualities  of  the  water. 

International  Joint  Commissiok  Investigation. 

An  International  Joint  Commission,  composed  in  part  of 
appointees  of  the  United  States  and  in  part  of  appointees  of 
Canada,  has  been  investigating  the  question  of  pollution  of  the 
international  boundary  waters,  with  the  idea  of  determining 
to  what  extent  pollution  must  be  limited  in  order  not  to  en- 
danger the  health  of  the  communities  on  the  two  sidea  of  these 
boundary  waters.  As  a  great  part,  if  not  all,  of  the  possible 
danger  to  health  which  must  arise  from  drinking  water,  the 
question  practically  resolves  itself  down  to  this: 
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1.  Is  it  poasible  to  maintaiii  the  water  in  such  shape  that 
without  treatmeat  it  shall  be  guitable  for  driokinff  water! 

2.  If  it  is  not  possible  to  maintain  the  water  in  such  a  eon- 
ditioD  of  purity  and  it  does  need  filtration  before  being  suit- 
able for  drinking  water,  what  is  the  limit  of  pollution  allow- 
able before  the  filtration  plant  will  be  overloaded,  and  safe 
drinking  water  cannot  reasonably  be  obtained  by  ordinary 
filtration. 

The  first  source  of  information  is  those  cities  whiph  have 
been  receiving  a  supply  of  unfiltered  water  which  have  suf- 
ficient data  available  to  show  how  this  water  stands  in  rank  on 
the  basis  of  B.  coli  present  in  the  water.  An  examination  of 
these  B.  coli  records  and  the  records  of  the  city,  its  typhoid 
data,  to  show  whether  this  water  can  reasonably  be  elasaed  as 
a  fairly  healthful  and  wholesome  water  or  whether  it  should 
be  classed  as  a  water  of  rather  deficient  quality.  A  second 
source  of  information  is  the  various  filtered  waters  which  are 
supplied  to  a  number  of  communities  and  the  records  they  have 
of  coli  content  in  this  filtered  water  and  the  B.  coli  content  in 
the  raw  water  supplied  to  those  filters.  The  most  of  our  com- 
munities which  do  have  filtered  water  show  a  satisfactory  ef- 
finent  and  a  satisfactory  typhoid  fever  rate,  which  is  some 
measure  of  the  wbolesomeness  of  the  water  supplied.  An  ex- 
amination of  the  corresponding  raw  waters  applied  to  the 
filters  gives  some  indication  of  where  a  reasonable  standard 
limit  should  be  placed.  A  third  source  of  information  is  the 
consideration  of  ^  standard  of  efficiency  of  bacterial  removal 
and  the  assumption  of  a  reasonable  number  of  B.  eoli  in  water 
supplied  for  drinking  purposes  and  a  corresponding  calcula- 
tion of  what  would  be  a  proper  natural  limit  of  B.  eoli  In  the 
water  supplied  to  the  filters  under  these  conditions. 

On  the  basis  of  the  information  of  these  three  clasoes  must 
be  fixed  the  required  standard.  This  information,  which  is 
afforded,  is  by  no  means  exact  in  character,  and  no  exact  read- 
ing can  be  made  from  it  even  in  any  particular  case.  More- 
over, the  various  data  obtained  from  various  cities  are  very 
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eonflicting,  and  even  the  data  obtained  at  various  times  from 
the  same  cities  und^*  apparently  similar  conditions  are  con- 
flicting and  cannot  always  be  reconciled.  Some  cities  are  re- 
ceiving a  markedly  poor  water  in  B.  coli  content,  yet  have  a 
very  satisfactory  water  from  a  sanitary  standpoint,  and 
typhoid  fever  rates  are  relatively  low.  Others,  again,  receive 
a  rather  good  water  and  deliver  for  drinking  purposes  a  de- 
cidedly good  water  and  yet  show  a  much  less  satisfactory 
typhoid  fever  rate. 

It  is  recognized  that  typhoid  fever  originates  only  in  part 
in  water  supplies,  and  that  B.  coli  in  the  water  and  typhoid 
fever  rates  need  not  be  in  any  relation  to  each  other. 

A  ease  in  point  is  that  of  the  Birmingham,  Ala,,  water  sup- 
ply. This  city  receives  its  water  from  two  sources,  namely,  the 
Five-Mile  Creek  and  the  Cahaba  River.  The  water  from  the 
Five-Mile  Creek  is  sterilized  after  being  filtered  and  shows 
practically  no  B,  coU  as  delivered  to  the  consumer.  The  water 
from  the  Cahaba  River  is  filtered  but  not  sterilized,  and  shows 
an  appreciable  amount  of  B.  coli,  though  not  an  extraordinary 
number.  Tet  the  typhoid  fever  of  the  two  districts  supplied 
from  the  two  plants  is  no  better  in  the  first  case  thdn  in  the 
second.  In  the  entire  city  the  typhoid  death  rate  is  very  low 
during  the  winter  months  but  is  hj^h  during  the  warmer 
season  of  the  year,  when  fly  transmission  becomes  a  factor  of 
importance. 

The  best  that  can  be  done  with  the  data  at  hand  is  to  con- 
sider all  these  data,  properly  weigh  them,  and  on  the  basis  of 
a  rather  general  judgment  come  to  some  conclusion  on  what 
is  a  proper  limit  of  B.  coli  in  water  to  be  applied  to  the  filters. 
Such  a  conclusion  can  by  no  means  be  considered  an  exact 
judgment,  and  should  be  considered  rather  an  average  than  a 
rigid  limit  for  any  particular  case.  This  standard  specifies  that 
water  applied  to  filters  should  show  by  the  presumptive  test 
not  more  than  500  B,  coH  per  100  cubic  centimeters  of  water  as 
a  yearly  average,  meaning  by  this  that  B.  coli  should  not  be 
found  more  than  50  per  cent,  of  the  time  in  0.10  cubic  centi- 
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meter  samples.  For  averages  for  shorter  selected  times, 
monthly,  weekly,  or  daily,  the  allowable  B.  eoli  content  may  be 
considerably  higher.  It  is  "believed  that  for  this  purpose  the 
averages  based  on  a  year's  readings  are  more  useful  than  aver- 
ages for  a  shorter  time  with  a  corresjiondingly  different  stand- 
ard of  allowable  B.  coli. 

The  adoption  of  a  standard  such  as  this  means  that,  apart 
from  pollution  objectionable  in  other  ways  than  bacterial,  the 
allowable  limit  of  bacterial  pollution  should  be  particularly 
measured  by  the  condition  of  the  water  as  it  reaches  the  intake 
of  some  water  supply  where  the  water  is  purified.  If  this 
water  shows  no  more  than  50  per  cent,  positive  tests  for  B.  coli 
in  0.10  cubic  centimeter  samples  as  a  yearly  average,  the 
amount  of  bacterial  pollution  arising  from  a  sewer  outlet  may 
be  considered  not  too  high.  If,  on  the  other  band,  the  bacterial 
standard  so  set  ia  exceeded  in  the  water  supply,  the  need  is 
set  for  the  polluting  community  to  purify  its  sewage  by  sterili- 
zation or  further  to  such  an  extent  that  the  water  will  not  be 
affected  to  a  more  objectionable  degree  than  the  one  allowed. 

For  any  particular  cwte  to  be  considered  special  considera- 
tion must  be  given  to  the  local  conditions.  If  the  water  is  such 
that  practically  all  the  B.  coli  can  be  attributed  to  sewage  pol- 
lution, a  rigid  interpretation  of  the  standard  would  properly  be 
in  order.  In  the  case  of  a  stream  passing  through  farming  com- 
munities where  a  large  part  of  the  B.  coli  does  not  originate 
directly  from  fecal  excrement,  but  from  fields,  under  such  con- 
ditions that  disease  pollution  would  not  follow,  this  standard 
can  be  more  liberally  applied.  Other  factors  to  be  considered 
are  the  distance  of  the  water  supply  intake  from  the  source  of 
pollution,  the  degree  of  dilution  of  the  sewage  effluent,  the 
nature  of  wind  and  water  currents,  which  may  objectionably 
or  favorably  affect  the  movement  of  water  to  a  water  supply 
intake,  and  many  other  factors  of  this  nature.  While  it  is 
undoubted  that  a  good  deal  of  judgment  must  be  used  in 
E^cial  eases  in  applying  any  special  standard  of  purity,  and 
while  such  a  standard  cannot  be  used  in  ignorant  hands  as  a 
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substitute  for  expert  supervision  and  expert  judgment,  a  basis 
Bucb  as  this  is  well  worth  establishing  as  a  starting  point  for 
further  investigations. 

The  bacterial  efficiency  of  a  filter  is  not  an  invariabld  quan- 
tity. 'Roughly  speaking,  98  to  99  .per  cent,  may  be  placed  as  a 
fair  average  under  ordinary  conditions.  Percentages,  however, 
are  not  always  a  good  gage  of  efficiency,  as  a  water  with  an 
initial  bacterial  content  that  is  high  will  show  a  proportion- 
ately higher  efficiency  in  a  filter  than  a  water  with  a  low  bac- 
terial content,  and  yet  the  resultant  filtered  water  may  be 
much  less  satisfactory  to  the  consumer  from  a  healthful  stand- 
point than  would  be  the  case  with  the  other  filter  with  a  lower 
bacterial  efficiency.  In  addition,  sterilization  is  usually  applied 
in  modem  filter  plants  as  a  reserve  factor  of  safety,  and  should 
be  available  to  be  applied  in  all  plants  and  with  the  use  of 
effective  sterilization  added  to  properly  filtered  water  an  e£- 
fiuent  can  be  obtained  which  is  almost,  if  not  entirely,  sterile 
for  ordinary  use. 

With  these  conditions  in  mind,  it  seems  reasonably  safe  to 
say  that  a  water  having  in  its  raw  foT-m  a  coH  ccutent  not  ex- 
ceeding 500  per  each  100  cubic  centimeters,  baaed  on  yearly 
averages,  will  show  in  the  water  supplied  to  the  consumers 
something  not  more  than  five  to  ten  B,  eoli  per  100  cubic  centi- 
meters. Such  water  is  believed  to  be  a  fairly  safe  water,  when 
properly  sterilized,  for  drinking  purposes  and  for  all  other  do- 
mestic uses. 


LIMITATIONS  OF  WATER  FILTERS. 

By  Charles  A.  Fiklet,  Pittsburgh,  Pa. 
(Discussion  of  paper  by  George  W.  Fuller.) 

The  treatment  of  water  supplies,  in  order  to  secure  water 
of  proper  sanitary  quality,  in  connection  with  the  treatment  of 
sewage  affecting  these  supplies,  is  one  of  the  great  questions 
of  the  day  in  its'  bearing  on.  public  finances.  These  two  sub- 
jects are  closely  related,  and,  due  to  the  large  financial  outlay 
necessary  to  obtain  required  results,  their  correlative  value  and 
efficacy  should  be  closely  studied. 

Most  American  cities  have  available  within  their  reach  a 
source  of  water  supply  still  capable  of  purification  by  the  ordi- 
nary modem  methods  of  filtration  and  sterilization.  The  grow- 
ing demand  for  public  improvements  in  recent  years  has  amply 
demonstrated  that  the  public  treasury  is  not  inexhaustible, 
many  large  cities  having  already  elosply  approached  their 
legitimate  bonding  power. 

As  would  logically  follow,  centers  of  population  have  and 
do  resort  to  the  cheapest  and  quickest  method  of  obtainiug  the 
required  sanitary  results,  namely,  the  purification  of  the 
amount  of  water  that  they  need  for  their  own  use,  rather  than 
the  more  expensive  and  possibly  illogical  method  of  treating 
all  sewage  on  the  water-shed  in  the  hope  that  the  supply  may 
be  maintained  of  sufficient  purity  to  avoid  special  treatment. 
This  is  a  logical,  economic  development,  and  although  selfish 
in  its  basic  elements  will  probably  prevail  as  long  as  it  pro- 
duces the  required  results  and  until  the  present  methods  of 
water  purification  fail.  "When  the  sanitary  and  aesthetic  limi- 
tations of  water  purification  have  been  reached,  and  it  becomes 
necessary  to  eliminate  by  this  or  some  other  treatment  the 
sources  of  pollution  from  the  water,  the  public  policy  of  hand- 
ling the  question  must  change  accordingly. 


436  AHBBICAK  SOCIETY  OP  UDKICIPAL  IMPBOrEMBNTS 

The  prevention  of  the  pollution  of  large  water  Bupplies, 
which  still  retain  great  reserve  capacity  for  dilution,  does  not 
seem  to  warrant  either  the  close  study  or  immediate  financial 
outlay  that  the  treatment  by  modem  methods  of  the  water 
supplies  drawn  therefrom,  warrants. 

Commendable  as  is  the  prevention  of  water  pollution, 
nevertheless  immediate  results  are  demanded.  The  difficulties, 
financial  and  otherwise,  of  cleaning  up  all  water-sheds  on 
short  notice,  or  even  of  permanently  maintaining  this  con- 
dition on  long  notice,  are  apparent,  but  the  possibility  of 
purifying  all  water  supplies  is  a  much  more  tangible  proposi- 
tion. Therefore  the  method  before  mentioned  promises  the 
greatest  sanitary  efficiency,  in  the  absence  of  sufficient  funds 
to  accomplish  both  results.  It  is  not  to  be  presumed  that  sew- 
age purification  should  be  abandoned,  but  rather  that  it  should 
be  a  subsequent  development,  taking  place  when  conditions 
would  indicate  that  purification  of  the  water  supply  was 
becoming  a  difficult  problem,  with  reasonable  possibility  of 
failure. 

As  an  eminent  American  engineer  once  said:  "It  is  better 
to  pay  one  dollar  for  water  purification  than  ten  dollars  for 
sewage  purification,  when  commensurate  values  are  con- 
sidered. ' ' 

In  the  purification  of  water  supplies,  the  question  of  pol- 
lution, studied  in  connection  with  modern  laboratory  reports 
thereon,  might  be  classified  under  three  beads: 

Total  Bacterial  Pollution — Considered  on  the  basis  of  total 
bacterial  content  present,  regardless  of  their  identity ; 

Sanitary  Pollution — May  be  outlined  as  the  presence  of  bac- 
teria or  other  organic  matter  foreign  to  water,  without  specific 
reference  to  the  presence  of  pathogenic  organisms  and  gener- 
ally arrived  at  by  the  determination  of  B.  coli  or  some  other 
specific  organism; 

Pathogenic  Pollution — The  presence  of  disease-producing  or- 
ganisms, the  removal  and  destruction  of  which  is  the  real  func- 
tion of  water  purification. 


LIMITATIONS  OF  WATEB  FILTERS  *3T 

The  method  of  isolation  and  ideotiflcation  of  pathogenic 
orgaoisms  by  modern  laboratory  methods  are  entirely  inade- 
quate to  ibeet  the  practical  requirements  of  the  case.  The  total 
bacterial  count  is  of  little  or  no  diagnostic  value,  and  it  has 
become  customary  to  determine  what  i»  therein  desgnated  as 
sanitary'  pollution  by  a  general  identification  of  some  associate 
bacteria  which  must  arrive  at  their  destination  by  the  same 
routes  as  would  be  followed  by  ^he  pathogenic  or  indicative 
disease -producing  organisms.  The  presence  of  the  colon  group 
is  assumed  to  indicate  that  the  route  of  contamination  is  open. 
Modem  practice  tends  more  to  the  prevention  of  sanitary  pol- 
lution than  to  the  consideration  of  the  total  bacterial  content 
of  a  given  water.  Studies  apparently  indicate  that  there  is  no 
necessary  relation  between  total  bacterial  content  and  the 
B.  coli  content.  However,  a  high  degree  of  efficiency  in  de- 
crease of  bacterial  content  by  a  filter  generEtlly  means  a  cor- 
responding high  reduction  in  coli  content. 

The  establishment  of  arbitrary  limitations  to  the  satisfac- 
tory efficiency  of  water  purification,  measured  and  defined  ac- 
cording to  the  coli  content  of  the  raw  water,  must  always  be 
oonsidere'd  and  applied  with  reference  to  the  special  circum- 
stanees  attendant  on  each  case,  especially  if  the  attainment  of 
that  limiting  coli  content  in  the  raw  water  implies  as  a  re- 
sultant conclusion  therefrom  that  sewage  treatment  on  the 
water-shed  has  then  become  necessary,  in  conjunction  with  fil- 
tration, in  order  to  secure  a  proper  water. 

There  are  large  cities  where  the  coli  content  of  the  raw 
water  greatly  exceeds  500  per  100  cubic  eontimeters ;  neverthe- 
less this  water  is  successfully  and  satisfactorily  treated  by 
modem  methods  oT  filtration  and  sterilization.  In  fact,  there 
are  large  sections  of  this  country  where  raw  water,  coming 
within  the  limitations  above  defined,  is  not  available,  but  which 
water  nevertheless  responds  readily  to  modern  treatment. 


REPORT  OP  COMMITTEE  ON  STREET  LIGHTING. 
J,  E.  Putnam,  Chairman,  Rochester,  N.  Y. 

This  very  brief  report  is  intended  to  show  the  tendency  to 
chao^  in  the  matter  of  street  lighting  methods,  and  does  not 
attempt  to  give  complete  statistics  of  the  subject. 

During  the  year  since  tb%  Wilmington  convention  a  joint 
committee  of  the  National  Electric  Light  Association,  and  the 
Association  of  Edison  Illuminating  Companies,  has  been  formed 
and  a  progress  report  of  the  committee  has  been  made.  This 
report  describes  tests  made  on  streets  lighted  in  various  ways 
for  the  purpose  of  experiment. 

The  tests  included  the  usual  photometric  tests,  and  in  addi- 
tion a  number  of  novel  visibility  tests  indicating  the  value  of 
various  lighting  installations  for  revealing: 
First — Surface  irregularities,  and 
Second — Large  objects  on  the  street. 

As  the  work  of  this  committee  is  not  complete  we  cannot 
fairly  come  to  any  conclusion  from  the  partial  results  reported. 

"We  may  note  in  passing,  however,  that  the  cardinal  purpose 
of  the  experiments  so  far  has  been  to  determine  the  minimum 
lighting  and  its  arrangement,  which  will  make  the  streets  safe 
to  use. 

Most  of  our  cities  demand  much  more  light  than  this.  We 
may  also  note  that  there  is  a  well  defined  tendency  to  call 
attention  to  the  value  of  contrast  as  compared  with  diffusion. 

Ihiring  the  year  there  has  been  made  available  a  new  type 
of  tungsten  lamp  for  street  lighting — the  non-vaeuum  or  nitro- 
gen filled  lamp. 

This  lamp  is  made  in  many  sizes,  and  is  made  to  burn  either 
pendent  or  upright.  The  sizes  most  used  so  far  seems  to  be 
300  and  500  watt. 

There  has  been  a  large  increase  in  the  number  of  magnetite 
lamps,  both  pendent  and  inverted. 

Some  cities,  as  for  instance  Denver,  have  installed  increased 
numbers  of  metalic  fiame  arc  lamps,  while  many  smaller  cities 
have  increased  the  number  of  ornamental  cluster  posts. 


STREET  LIGHTING  PRACTICE  WITH  INCANDESCENT 
LAMPS. 

By  G.  H.  Stickkev,  in  Charge  of  Illum.inating  Engineering  for 
Edison  Lamp  Works,  Harrison,  N.  J. 


-  In  the  lighting  of  a  modem  American  eity,  one  encounters 
a  range  of  practice  varying,  step  by  step,  from  "the  dim  light- 
ing in  the  outlying  districts  to  the  brilliant  lighting  of  the 
main  central  thoroughfares.  This  typifies,  in  a  way,  the  his- 
torical progress  of  the  art  from  the  time  the  best  street  light- 
ing consisted  merely  of  beacons  to  guide  the  travelers,  up  to 
the  present  standard  of  ornamental  street  lighting.  Nor  has 
the  practice  shown  an  indication  of  having  reached  an  ultimate 
standard.  On  the  contrary,  the  rate  of  advance  at  the  present 
time  seems  to  be  more  rapid  than  ever  before.  Never  has  the 
value  of  good  street  illumination  been  so  highly  appreciated. 
While  the  recent  improvements  in  illuminants,  tending  toward 
the  economical  production  and  utilization  of  light,  seem  likely 
to  result  in  raising  the  standard  rather  than  in  reducing  the 
cost  to  any  great  extent. 

The  history  of  street  lighting  indicates  that  better  lighting 
follows  closely  on  the  availability  of  improved  illuminants. 
As  an  example  of  this,  we  may  note  the  advances  which  fol- 
lowed when  the  open  arc  became  available  about  1878 ;  the  en- 
closed arc'  about  1895 ;  the  luminous  arc  about  1904 ;  and  the 
tungsten  filament  incandescent  lamp  about  1907. 

Purpose. 

While  the  purpose  of  street  lighting  has  been  discussed  fre- 
quently, it  is  desirable  that  we  have  clearly  in  muid  the  pur- 
pose of  the  illumination. 

For  ordinary  or  utility  street  lighting,  the  main  purpose  is 
to  permit  the  traveler  to  pursue  his  way  with  safety  and  con- 
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F'g.  2.  Photometric  curve  showing  light  distribution  of  ■^W  c.  p. 
series  Mazda  lamp  with  (curve  B)  and  without  (curve  A)  reflector  and 
reflector  equipment  of  Fig.  1.  Candle  power  at  angles  just  below  hori- 
zontal practically  doubled,  making  these  lamps  good   for  wide  spacing. 
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venienee.  In  outlying  roads,  the  lighting  may  serve  merely 
as  a  guide  to  enable  the  traveler  to  keep  on  the  road.  In  city 
lighting  it  is  important  that  one  be  enabled  to  avoid  irregu- 
larities in  the  street,  as  well  as  collision  with  others.  Where 
the  density  of  traffic  is  greater,  the  danger  of  collision  is  cor- 
respondingly increased,  and  hence  clear  and  quick  vision  is 
more  necessary. 

Nowadays,  thanks  to  the  extension  of  street  lighting,  we 
hear  less  about  the  value  of  street  lighting  as  a  protection 
against  persons  of  evil  intent — robbers,  highwaymen,  etc.  Yet 
we  must  not  overlook  the  importance  of  street  lighting  in  the 
preservation  of  the  peace.  The  extension  of  pood  lighting  into 
sections  of  a  city  which  are  subject  to  disorder,  is  one  of  the 
mo^t  effective  means  of  eliminating  the  evil. 

Beyond  all  this,  however,  there  is  another  purpose  for  street 
lighting,  which  has  developed  rapidly  in  the  past  decade,  and 
has  demanded  for  certain  sections  of  a  city  an  intensity  of 
illumination  which  often  considerably  exceeds  that  required 
'  for  safety.  The  new  element  of  such  lighting  is  the  endeavor 
often  made,  at  considerable  expenditure,  to  render  the  street 
more  pleasing  and  attractive.  This  is  the  motive  of  the  so- 
called  ornamental  or  whiteway  lighting. 

Owing  to  the  influence  of  the  ornamental  lighting,  this  par- 
pose  is  also  now  felt  to  a  greater  or  less  degree  in  ordinary 
street  lighting. 

Illhmination  Effects. 

The  practice  as  regards  illumination  effects  may  be  con- 
sidered from  several  distinct  standpoints.  It  is  useful  to  clas- 
sify the  practice,  however,  with  regard  to  the  extent  and 
nature  of  the  illumination,  as  follows: 

(1)  Beacon  lighting, 

(2)  Uneven  illumination. 

(3)  Even  illumination. 

Beacon  Lighting. 
This   character   of  lighting   has   already   been   mentioned. 
Practically  no  illumination  falls  on  the  roadway,  the  low  in- 
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Fif;.  3.  Typical  equipment  for  high  power  Mazda  lamps,  with  diffus- 
ing globe  and  with  (or  without)  metal  reflector;  with  compensator  for 
stepping  up  current  at  lantp,  or  without  for  series  liimps.  See  Fig.  4  for 
distribution  of  light. 
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Fig.  4.  Photometric  curve  of  liOO-c.p.  2n-anip.  compensator  type 
series  Maida  lamp  with  clear  globe  and  shallow  metal  reflector  (curve 
A)  :  diffusing  globe  and  no  reflector  (curve  Bl ;  diffusing  globe  and 
shallow  metal  reflector  as  in  Fig.  3  (Curve  C).  Diffusinfj  equipment 
suitable  for  narrow  lamp  spacing. 
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Uneven  Illumination. 
tvnsity  lights  serving  by  their  location,  to  indicate  the  course 
of  the  road,  much  as  lighthouses  and  beacons  at  sea  guide  the 
navigators.  Such  lighting  is,  of  course,  inadequate  for  city 
streets,  bnt  for  rural  roads,  where  questions  of  cost  may  pro- 
hibit the  adoption  of  a  higher  standard,  such  lighting  will  add 
considerably  to  the  safety  of  travel;  and  for  such  conditions 
the  extension  of  even  this  low  intensity  lighting  will  be  bene- 
ficial in  developing  the  country. 

This  refers  to  the  practice  often  observed  where  areas  of 
street,  near  the  lamps,  are  illuminated  to  a  fair  intensity,  while 
the  intervening  sections  are  hut  slightly  illuminated,  and  may, 
in  contrast  to  the  illuminated  portions,  appear  to  be  in  abso- 
lute darkness.  The  practice  originated  through  the  early  use 
of  arc  lamps,  especially  the  open  carbon  arcs,  which,  for  econ- 
omy, were  spaced  at  wide  intervals — usually  at  street  intersec- 
tions. At  first  thought  this  practice  may  seem  to  be  entirely 
unjustified,  except  on  account  of  the  peculiarities  of  the  illiimi- 
nants,  which,  in  the  ease  mentioned,  were  inherently  of  rela- 
tively high  power. 

However,  there  has  been  much  discussion  and  difference  of 
opinion  on  this  subject  on  the  part  of  students  of  street  light- 
ing practice.  For  certain  conditions  there  seems  to  be  more 
reason  for  the  practice  than  would  appear  on  superficial  con- 
aderation. 

Where  the  intensity  of  street  illumination  is  very  low,  large 
objects,  vehicles,  etc.,  are  seen  in  silhouette — usually  as  dark 
outlines  against  an  illuminated  street  surface.  Under  such 
conditions  experience  has  shown  that  such  objects  can  be  seen 
at  a  much  greater  distance  by  the  uneven  illumination,  than 
;   if  the  same  total  amount  of  light  were  evenly  distributed. 

Since  high  power  units,  widely  si)aeed,  cost  less  per  mile  of 
street  than  low  power  units  at  correspondingly  narrower  in- 
tervals, it  often  happens,  where  the  cost  of  street  lighting  must 
be  minimized,  that  this  is  the  most  practicable  method  of  light- 
ing.   By  locating  the  light  sources  over  the  street  at  points  of 


AMERICAS  SOCIETY  OF  UUXICIPAL  IMPROVEMENTS 


Fig.  S,  Rcfleclor  equipment  for  l-.i^h-power  Mazda  lamps,  tisuatly 
furnished  with  compensators  to  take  hieh  current  lamp.  Globe  and 
reflector  equipments  are  interchangeable.  See  Fig,  6  for  distribution  of 
light. 


Fig.  6.  Photomelric  curve  of  IMW-e.p,  lamp  unequipped  (curve  A)  ; 
equipped  with  prismatic  reflector  and  metal  reflector  as  in  Fig.  5  (curve 
B).  High  candle-power  shown  in  curve  B  shows  lamps  are  advantageous 
for  wide  spacing. 
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street  intersections,  where  tlie  greatest  danger  of  collisions 
exists,  this  method  is  likely  to  meet  the  needs  of  the  drivera  of 
vehicles,  especially  swift-moving  automobiles,  althoug:h  the 
glare  may  be  objectionable.  . 

The  weakest  point  of  this  method  is  that  it  does  not  serve 
the  pedestrian  on  the  sidewalk  advantageously.  Especially 
where  there  is  dense  foliage,  or  streets  are  curved  and  narrow, 
it  is  not  effective.  Where  there  are  irregular  intersections  of 
streets,  some  crossings  cannot  be  properly  illuminated  without 
a  narrower  spacing  of  lights  which  may  offset  the  principal  ad- 
vantage, namely,  low  cost. 

EvKN  Lighting, 

We  commonly  refer  to  a  street  as  evenly  lighted  if  the 
intensities  on  the  surface  do  not  vary  more  than  say  10  or 
15  to  1.  With  such  lighting  the  street  appears  to  the  ordinarj' 
observer  to  have  an  even  illumination. 

The  appearance  of  the  street  is  very  ynatly  improved 
with  such  lighting  in  contrast  to  the  spotted  ilhimination  dis- 
cussed "previously.  With  higher  intensity  illumination,  it  is 
possible  to  see  better  than  with  corresponding  uneven  illumina- 
tion; moreover,  the  cost  is  not  likely  to  be  much  greater. 
Classes  of  Strbets. 

While  street  lighting,  as  already  mentioned,  is  graded  by 
steps  from  the  business  center  toward  the  suburbs,  it  is  evident 
that  it  is  not  practicable  to  have  too  many  steps,  test  the  light- 
ing system  become  too  complicated  for  economical  operation. 
The  variation  usually  should  not  be  uniform  in  all  directions, 
but  should  depend  upon  the  character  and  importance  of  the 
streets,  amount  of  traffic,  etc. 

This  problem  can  best  be  studied  by  classifying  the  streets 
or  sections  of  streets  in  a  small  number  of  groups  having  simi- 
lar requirements;  and  reviewing  their  needs.  Such  classiiica- 
tion  would,  of  course,  vary  for  different  types  of  cities;  for 
example,  it  is  apparent  that  street  lighting  in  Manhattan  Boro 
would  not  typically  represent  an  averace  American  city;  and 
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Fig.  7.  Ornamental  pole  top  oquipment  for  high-power  series  Ma 
lamps.  Three  slightly  different  designs  of  poles  are  shown,  of  vari 
decrees  of  attractiveness  by  day  and  by  night.  See  Fig.  8  for  the  s 
prisingly  good  distribution  of  light. 
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that  manufacturing  cities  would  not  exactly  correspond  to  resi- 
dential cities.  However,  our  purposes  can  be  sufficiently  served 
by  the  following  general  classification ; 

(1)  Principal  business  streets. 

(2)  Ordinary  business  streets  and  thoroughfares. 

(3)  Residential  streets  and  parkways. 

(4)  Outlying  streets,  newly  developed  sections, 

(5)  Rural  street  and  intenirban  highways. 
Whiteway  lighting  of  the  principal  business  streets  de- 
mands not  only  the  highest  intensity  of  ilinmination,  but  dif- 
fusion and  evenness.  The  tendency  is  to  provide  the  maximum 
illumination  opposite  the  buildings  rnther  than  at  the  street 
intersections.  This  is  especially  true  when  the  lighting  is  pro- 
moted by  merchants  for  advertising  purposes.  It  is,  however, 
good  practice,  since  the  illumination  on  the  building  fronts 
plays  an  important  part  in  rendering  the  street  attractive ; 
while  the  illumination  at  the  corners  is  almost  certain  to  be 
sufficient  for  all  purposes.  Further,  since  most  of  this  class 
of  lighting  employs  ornamental  lamp  posts  along  the  curb,  it 
is  often  desirable  to  avoid  placing  lights  at  the  street  corner, 
as  the  glare  from  such  a  lamp  in  the  eyes  of  a  vehicle  driver, 
who  is  about  to  turn  a  corner  and  wishes  to  see  beyond,  is 
likely  to  be  more  objectionable  than  the  increased  light  is  ad- 
vantageous. 

That  the  illumination  of  the  building  fronts  contributes 
considerably  to  the  eheerfid  appearance  of  the  street,  is  evi- 
dent from  the  gloomy  appearance  when  the  light  is  cut  oft 
from  the  buildings,  even  though  the  surface  of  the  street  is 
well  lighted. 

Ordinary  business  streets,  thoroughfares  and  residential 
streets,  in  which  houses  are  in  blocks  and  foliage  absent, 
should  differ  in  treatment  from  the  principal  streets  only  in 
the  degree  of  intensity  and  ornamental  effect.  The  lighting 
units  should  be  so  arranged  as  to  provide  ample  intensity  at 
street  intersections. 


AMERICAN  SOCIETY  OF  MUXICIPAL  IMPROVEMENTS 


'^m 

^M 

m 

m 

Fig,  8.  Photonietric  curve  of  60l>-c.p.  series  Mazda  Ump,  equipped 
as  a  pole  top  unit  wiih  difFusing  globe  as  in  Fig.  7.  The  globe  shape, 
determined  by  much  experiment,  has  much  to  do  with  the  effective 
distribution. 


Fig.  9.  Ornamental  pole  top  equipment 
toi  high  power  series  Mazda  lamps.  Light 
distribution  not  so  eKecient  as  with  lamps 
in  Fig.  7. 
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In  the  usual  residence  streets  and  parkwaya,  where  foliage 
abounds  and  the  border  of  building  fronts  is  absent,  upward 
light  is  of  little  value.  The  degree  of  illumination  required 
depends  upon  the  amount  of  travel.  The  decorative  value  of 
the  fixtures  should,  as  far  as  practicable,  correspond  to  the 
character  of  the  street.  As  a  rule,  lights  must  be  placed  low  to 
avoid  tree  shadows.  Hence,  a  fairly  frequent  spacing  with 
low  power  lamps  is  required.  Where  foliage  be  absent,  wider 
spacing  and  larger  units  are  practicable  and  often  more  eco- 
nomical. 

Por  outlying  and  newly  developed  sections,  which  are  likely 
to  develop  as  residence  sections,  it  is  well  to  provide  a  spacing 
corresponding  to  the  residential  sections,  securing  economy  by 
the  use  of  low  power  lamps  and  arranging  for  effective  dis- 
tribution, even  if  some  glare  is  present.  This  will  permit 
changing  readily  as  the  demand  for  better  illumination  de- 
velops. 

As  we  have  already  noted,  the  physical  character  of  the 
street  has  a  very  decided  bearing  in  determining  the  design 
of  the  lighting  system.  The  width  of  the  street  should  have  a 
considerable  influence  in  determining  the  height,  spacing  and 
arrangement  of  lighting  units. 

A  factor  which  is  often  overlooked  is  the  color  of  the 
street  surface.  A  dark  street  surface  demands  much  more 
light  for  effective  seeing  than  a  light  one.  The  oiling  of 
streets,  which  were  formerly  a  light  colored  macadam,  has 
been  a  frequent  source  of  complaint  of  the  street  lighting, 
though  the  cause  of  the  deficiency  haa  often  been  overlooked. 
It  can  hardly  be  expected  that  streets  will  always  be  finished 
to  suit  the  street  lighting,  but  since  the  color  has  so  decided 
an  effect  on  the  illumination,  the  lighting  should  be  considered 
in  this  connection. 

The  variety  of  factors  enteriug  into  the  problems  of  street 
lighting  render  it  necessary  to  make  many  compromises.  The 
desirability  of  unity  of  design  throughout  a  city,  should  not 
be  overlooked,  especially  in  the  lighting  of  a  long  thoroughfare, 
which  may  extend  from  a  business  center  to  the  outskirts.  In 
such  a  case  it  may  be  necessary  to  sacrifice  the  peculiar  re- 
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Fit.  10.  Ball  globe  pole 
lop  equipment  for  low- 
power  Mazda  lamp  used 
ioRochesier.N.  Y.,  with 
concrete  pole. 


quirementa  of  a  particular  section,  to  the  prodnetion  of  an  ef- 
fective whole.  It  is  uaually  practicable  to  grade  the  illumina- 
tion by  using  lower  power  units  of  similar  design,  or  by  using 
wider  spacing,  away  from  the  center.  In  ease  more  than  one 
light  source  per  pole  is  provided,  it  is  sometimes  advisable  to 
secure  this  result  by  varying  the  number  of  lights  per  pole. 

Arrangements  of  Lights. 
Quite  a  variety  of  arranperaents  of  lighting  units  are  in 
vogue,  but  the  recent  installations  show  a  marked  tendency 
toward  the  use  of  poles  along  the  curb  line,  with  lamps  up- 
right at  the  top  of  the  pole,  or  hung  pendent  at  the  end  of  a 
short  arm  or  ornamental  neck.  Especially  in  those  cases  where 
attractive  appearance  is  considered  important,  the  pole  top 
unit  predominates.    See  Figures  7,  9  and  10. 
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In  the  early  installations  of  large  units,  it  was  the  common 
practice  to  suspend  the  lamp  over  the  middle  of  the  street. 
This  arrangement  undoubtedly  is  generally  the  one  which  pro- 
vides for  the  most  economical  dlstribntion  of  light  and  is  ad- 
vantageous for  producing  silhouette  effect.  On  the  other 
hand,  this  position,  unless  the  lamps  are  hung  very  high,  gives 
maximum  glare  in  the  eyes  of  a  driver;  while  the  overhead 
construction  is  rather  unsightly  in  the  daytime.  Long  arm 
suspensions  on  curb  poles  are  frequently  advantageous,  especi- 
ally where  foliage  is  present,  but  here  again  glare  at  night 
and  unsightly  appearance  in  daytime,  are  likely  to  be  en- 
countered. 

When  tungsten  filament  incandescent  lamps  were  available 
only  in  small  sizes,  it  became  the  practice,  especially  in  orna- 
mental lighting,  to  group  four  or  five,  and  sometimes  more, 
lamps  in  individual  round  globes  at  the  pole  top.  The  effect, 
particularly  of  the  individual  pole,  was  very  attractive.  Prob- 
ably no  other  type  of  lighting  units  ever  enjoyed  as  wide  popu- 
larity or  secured  as  rapid  application.  It  was  well  known 
among  engineers  that,  on  account  of  the  loss  of  light  by  in- 
effective distribution  as  well  as  the  interference  of  absorbing 
surfaces,  this  scheme  of  lighting  was  wasteful  of  light.  When 
larger  size  tungsten  lamps  became  available,  with  their  higher 
efficiency  and  lower  maintenance  cost,  the  relative  extrava- 
gance of  the  cluster  lighting  became  more  apparent.  As  a 
rale,  the  one  or  two  light  units,  while  individually  less  striking 
in  appearance  than  the  four  or  five  light  cluster,  make  a  better 
perspective  appearance  of  the  street,  and  are  more  efBcient,  so 
that  today  cluster  lighting  is  gradually  giving  way  to  theSe 
simpler  designs. 

PeodeDt  units  can  be  made  to  present  a  neat  appearance  in 
the  street,  and  have  the  advantage  of  usually  providing  a  more 
economical  distribution  of  tight,  especially  in  the  residence  dis- 
tricts, where  the  upward  light  can  be  cut  off  by  refieetors  and 
utilized.    See  Figures  12  and  13. 
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Tlu're  is  coDsiderable  difference  of  opinion  as  to  the  relative 
advantages  of  plaeiiig  poles  opposite,  sta<r,Lrering  alternately 
from  one  side  of  the  street  to  the  other,  and  arranging  them 
along  one  side  of  the  street  only.  The  opposite  arrangement 
makes  the  beat  appearance  and,  on  wide  streets,  gives  fairly 
even  lighting  with  proper  spacing. 

On  narrower  streets,  especially  with  wide  spacing.'the  stag- 
gered arrangement  gives  a  better  distribution  of  illumination. 
With  ver>-  low  intensity  lighting,  particularly  on  curved  road-  , 
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Fig.  12.  Two-lighl  orna- 
mental pole  with  pendent 
fixtures  for  Mazda  lamps, 
in  use  in  Hartford,  Cona., 
presents  an  attractive  ap- 
pearance and  is  especially 
atiilable  for  the  condi- 
tions. Note  the  dlstrihu- 
lion  of  the  poles  down 
the  street  within  the  view. 
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ways,  as  in  parks,  the  staggered  arrangement  should  be 
avoided;  it  has  sometimes  led  drivers  to  run  off  the  roadway, 
and  where  dangerous  obstructions  occurred  at  the  roadside, 
this  has  resulted  in  serious  accidents. 

The  arrangement  of  poles  on  one  side  of  a  narrow  street  is 
often  very  effective  and  economical,  and  is  especially  applica- 
ble to  the  lighting  of  parkways,  and  suburban  or  residence 
streets.  This  arrangement  is  not  likely,  hovfever,  to  meet  vrith 
favor  in  commercial  streets,  as  it  tends  to  draw  pedestrians  to 
one  side  of  the  street,  to  the  disadvantage  of  stores  on  the 
other  side. 

On  boulevards  and  wide  streets,  having  grass  plots  in  the 
center,  it  is  often  advantageous  to  locate  lamp  poles  do^vn  the 
center,  or  in  some  cases,  to  combine  this  arrangement  in  vari- 
ous ways,  with  lines  along  the  curbs. 

In  some  cities  small  incandescent  lamps  have  been  arranged 
in  arches  or  festoons,  either  across  the  street  or  along  the  curb. 
Very  few  permanent  installations  on  this  order  have  been 
made.  The  lighting  may  be  quite  evenly  distributed  over  the 
street  surface.  The  general  effect,  however,  is  more  of  a  gala 
or  festive  one,  more  suitable  for  a  celebration  or  other  tem- 
porary occasion,  rather  than  for  permanent  lighting. 

Height  and  Spacing  of  Lamps. 

It  is  impracticable  to  give  an  accurate  rule  for  determining 
height  and  spacing,  but  the  following  comments  based  on  the 
practice  should  be  helpful. 

The  spacing  of  lamps  differs  for  various  arrangements  of 
poles,  as  well  as  for  the  power  of  unit  and  intensity  of  the 
illumination  required.  The  height  and  spacing  are  interde- 
pendent and  each  should  be  determined  with  relation  to  the 
other,  allowance  being  made  for  the  characteristic  distribution 
of  light  from  lamp  employed. 

Too  frequent  spacing  of  lamps  should  be  avoided  to  pre- 
vent clattering  the  street  with  poles.  This,  however,  is  an 
unusual  fault,  since  economy  usually  tends  to  dictate  too  wide 
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a  spacing  for  the  most  effective  lighting.  In  business  districts, 
the  spacing  between  pairs  of  opposite  poles,  or  along  the  street 
between  staggered  poles,  generally  runs  between  60  and  120 
feet.  In  residence  districts  the  spacing  is  a  little  wider,  say, 
100  to  200  feet.  In  older  installations,  spacing  as  wide  as  400 
feet  is  not  nncommon ;  but  with  the  range  of  sizes  of  lighting 
units  available,  it  is  seldom  good  practice  to  space  lamps 
further  than  indicated  above,  except  for  the  so-called  beacon 
lighting.  The  tendency  is  toward  narrower  spacing,  using 
smaller  power  lamps,  if  necessary,  to  secure  economy. 

Except,  as  mentioned  elsewhere,  with  regard  to  ornamental 
street  lighting,  it  is  advantageous  to  provide  at  least  one  lamp 
at  each  street  intersection,  and  the  spacing  should  be  planned 
with  this  in  view.  Where  blocks  along  a  street  vary  in  length, 
spacing  for  different  blocks  can  be  slightly  modified  from  the 
average,  to  equalize  the  intervals  for  each  block. 

In  planning  locations,  it  is  sometimes  found  advantageous 
to  indicate  lights  by  means  of  small  weights  on  a  plan  of  the 
section  to  be  lighted,  and  thus  trying  the  different  possible 
arrangements  and  spacings  until  the  best  one  is  obtained. 

In  grading  the  lighting  for  a  city,  comparisons  can  best  be 
made  in  flux  of  light  per  unit  of  street  length  or  area.  A  few 
years  ago  when  lamp  efficiencies  were  more  uniform,  such  com- 
parisons were  often  made  in  watts  per  running  foot  of  street, 
but  at  the  present  time  mean  spherical  candlepower  per  foot, 
or  lumens  per  foot,  will  be  more  reliable.  A  more  accurate 
measure,  especially  for  high  intensity  lighting,  would  be  in 
terms  of  the  average  foot  candles  of  intensity  on  the  street 
surface.  This  involves  a  more  laborious  calculation,  based  on 
particular  arrangement  of  units  and  reference  to  photometric 
curves,  and  is  not  ordinarily  justified. 

In  the  very  complete  testa  being  run  under  the  auspices  of 
the  National  Electric  Light  Association,  and  the  Association 
of  Edison  Illuminating  Companies  (Report  of  Street  Lighting 
Committee,  N.  E.  L.  A.  1914),  both  the  intensity  of  the  illumi- 
nation falling  on  the  street  and  the  i>rightness  of  the  surface 
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Fig.  IS.  SmRlt-liRht  ornamental  pole  and  pendent  fixtures  in  use  in 
Hartford,  Conn.,  on  the  narrower  business  streets  and  to  extend  the 
liRhting  on  principal  wide  streets  away  from  the  business  center.  Note 
the  arc  light  on  arm  over  stri'i't  and  ihe  low  ornamental  iight  clusters  in 
the  background,  showing  thai  no  complete  design  has  yet  been  installed. 

have  been  measured:  and  it  is  to  be  boped  that  the  data  ac- 
ciiraii)ate<]  will  fiiruisb  a  more  complete  guide  for  the  interpre- 
tation of  street  illumination  valves. 

It  is  evident  that  lamps  hiin^  over  the  street  need  be  higher 
than  if  located  along  the  side.     The  general  tendency  is  to 
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place  lamps  too  low.  High  power  lamps  and  tboee  having  high 
intrinsic  brilliancy  need  to  be  placed  higher  than  low  power 
lamps,  or  lamps  with  li^rht  diffusing  equipment.  Also,  lamps 
which  emit  a  larger  proportion  of  light  downward  ^shonld  be 
hung  higher  than  those  which  distribute  the  light  at  wide 
angles. 

For  high  power  lamps,  hung  in  the  center  of  the  street,  the 
height  in  practice  mns  from  20  to  35  feet,  or  even  higher.  It 
is  seldom  advantageous  to  hang  such  lamps  less  than  25  feet 
above  the  ground. 

High  power  pendent  lamps,  along  the  curb,  are  usually 
from  18  to  25  feet  from  the  ground,  but  pole  top  lamps  with 
diffusing  globes  are  often  placed  as  low  ae  14i/^  feet.  Small 
units  along  the  curb  run  from  10  to  16  feet  high. 

Intensitt. 

Intensity  is  the  measure  of  the  brightness  of  a  light  source 
or  of  the  illumination  falling  on  a  surface. 

The  intensity  of  a  lijiht  source  is  measured  in  eandlepower. 
The  eandlepower  of  most  units  varies  for  different  directions, 
although  for  nearly  all  types  the  distriluition  is  symmetrical 
with  regard  to  the  points  of  the  compass.  Some  sources  do 
not  give  a  steady  light,  so  that  the  eandlepower  varies  from 
instant  to  instant. 

The  eandlepower  of  a  lamp  is  subject  to  depreciation  with 
time,  due  to  various  causes,  such  as  shrinkage  of  the  light 
source,  depreciation  of  himinous  material,,  accumulation  of  de- ' 
posits  _on  the  surrounding  glass  (products  of  combustion,*  or 
evaporation  peculiar  to  the  ilhiminant)  or  to  dust  and  dirt. 

Thus  we  see  that  eandlepower  is  a  very  indefinite  term  and, 
unless  we  specify  other  conditions,  does  not  represent  an  ac- 
curate value.  In  the  case  of  incandescent  electric  lamps  or 
gas  mantles,  it  has  become  the  practice  to  rate  in  terms  of  mean 
horizontal  eandlepower,  i.  e.,  averafre  eandlepower  given  in  a 
horizontal  direction,  with  now  lamps  and  test  conditions. 
Hence  this  value  is  understood  when  nothing  else  is  specified. 
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Otherwise,  it  is  necessary  to  qualify  the  candtepower,  deSning 
it  with  one  or  more  of  the  following  qualifications:  initial  ean- 
dlepower,  average  eandlepower  throagbout  life  of  trim,  maxi- 
mum candlepower,  eandlepower  at  a  specified  angle  of  eleva- 
tion, mean  spherical  candlepower,  mean  (lower)  hemispherical 
eandlepower,  mean  horizontal  eandlepower,  mean  candlepower 
from  0  to  60  degrees,  etc. 

"When  we  have  the  mean  spherical  candlepower,  or^nean 
eandlepower,  in  any  zone,  we  may  determine  the  flax  of  light 
in  lumens,  by  multplying  by  the  solid  angle  corresponding, 

Por  example:  The  total  lumens  emitted  by  a  Ight  source 
is  equal  to  the  mean  spherical  candlepower  times  12.57  (4  PI). 

The  lumen,  beinjj  a  newer  unit  and  less  familiar  to  the  lay- 
man than  candlepower,  is  sometimes  looked  upon  with  sus- 
picion and  disfavor.  In  reality  it  is  more  definite  than  candle- 
power,  unless  the  latter  is  elaborately  explained.  Since  the 
unqualified  lumen  is  the  highest  value  obtainable,  it  is  less 
liable  to  be  used  to  deceive,  either  through  ignorance  or  intent. 

Intensity  of  illumination  falling  on  the  street  is  measured 
in  foot  candles  (in  scientific  circles  sometimes  meter  candles). 
This  may  refer  to  the  intensity  on  the  horizontal  surface  of  the 
.  street,  on  a  plane  normal  to  the  light  rays,  or  a  vertical  plane. 
Measurements  of  either  horizontal  or  normal  foot  candles,  for 
particular  points  in  the  street,  are  made  by  means  of  portable 
or  illumination  photometers.  Recently  measures  of  average 
brightness  of  street  surface  have  also  been  made. 

With  regard  to  the  horizontal  and  normal  intensities,  there 
is  some  difference  of  opinion  among  lighting  experts  as  to 
which  is  the  most  correct  measure  of  the  value  of  the  illumina- 
tion. The  horizontal  foot  candles  measure  the  illumination 
falling  on  the  fiat  surface ;  the  normal  foot  candles,  the  brigh- 
est  illumination  on  an  ordinary  obstruction.  For  high  intensity 
it  is  common  practice  to  use  the  horizontal  value,  while  for  low 
intensity  lighting,  especially  with  wide  spacing,  the  tendency 
is  toward  the  use  of  the  normal. 
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Under  the  latter  condition  it  is  often  very  difficult  to  make 
horizoDta)  meaauremeots ;  moreover  it  is  generally  conceded 
that  the  normal  values  give  a  fairer  measure  of  the  asefulness. 
The  two  vahiea  cannot,  usually,  be  compared  directly.  Both 
values  can  be  calealated  from  candlepower  curves,  for  points 
at  a  known  distance  from  the  illuminanta  The  calculated  hori- 
zontal illumination  from  two  or  more  sources  may  be  added  to 
give  the  total  intensity,  but  normal  illumination  represents 
only  the  illumination  from  one  lamp. 

Since  each  calculation  determines  the  intensity  at  one  point 
only,  it  will  be  seen  that  considerable  calculation  would  be 
necessary  to  determine  the  illumination  throughout  a  repre- 
sentative section  of  street.  It  is  common  to  give  the  values  at 
representative  poiata,  as  along  the  center  line,  half  way  be- 
tween lamps,  directly  beneath  lamps,  or  to  plot  curves  showing 
rate  of  variation  or  lines  of  equal  intensity. 

By  dividing  a  section  of  street  into  squares  and  assuming 
that  the  horizontal  intensity  in  the  center  of  each  square  rep- 
resents the  mean  intensity  of  the  square,  it  is  posaible  to  deter- 
mine the  average  intensity  on  the  street  surface. 

It  is  possible  to  figure  from  the  above  the  flux  of  light  over 
a  section  of  street  (foot  candles  x  aq.  ft.  =  lumens),  but  it  is 
more  common  to  figure  the  illumination  in  terms  of  intensity. 

LisHTiNo  Units. 

Practically  all  street  lighting  within  the  reach  of  distribut- 
ing mains  utilizes  electric  or  gas  lamps.  Up  to  about  1876  to 
1880,  the  open  gas  fiame  was  the  only  unit  of  this  kind  avail- 
able. Since  that  time  the  arc  lamp  in  its  various  forms  (open 
carbon  arc,  enclosed  carbon  are,  luminous  or  magnetite  are, 
and  flaming  arc)  has  been  largely  used.  Of  these  the  luminous 
arc  is  today  by  far  the  most  important.  The  arc  lamp  is  es- 
sentially a  high  power  unit. 

About  1896,  the  gas  mantle  lamp  came  into  use.  The  first 
lamps  were  provided  with  the  upright  mantle.  More  recently 
inverted  mantles  have  been  applied,  but  as  the  upright  mantle 
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distributes  the  light  more  effectively  for  most  conditions  of 
street  lighting,  its  use  has  predominated.  This  is  what  is  com- 
monly known  rs  a  low  power  unit,  though  higher  power  units 
have  been  made  by  grouping.  In  recent  years,  high  pressure 
gas  mantles,  as  high  power  units,  have  been  used  to  some  extent  ' 
in  Europe,  although  they  hftve  not  been  applied  in  this  country 
except  in  a  very  few  cases. 

The  incandescent  lamp  came  into  other  use  in  the  early 
eighties,  and  a  little  later  was  applied  to  a  small  extent  for 
street  lighting  as  a  low  power  unit.  It  did  not  become  an  im- 
portant factor  in  street  lighting  until  the  development  of  the 
tiingsten  filament,  about  1907.  Prom  that  time  imtil  early  in 
the  present  year,  the  incandescent  lamp  was  used  principally 
as  a  low  power  unit,  in  sizes  of  100  c.p.  and  less. 

Remarkable  developments,  resulting  from  scientific  research 
(Research  Laboratory,  8.  B.  Co.,  Schenectady,  N.  Y.)  have  re- 
cently extended  the  range  sj)  that  series  incandescent  lamps 
are  now  available  in  steps  up  to  1000  c.p.,  and  multiple  lamps 
somewhat  higher.  There  seems  to  be  nothing  to  limit  the  size 
of  such  lamps  available  in  the  future,  except  the  demand. 

The  recent  improvement,  which  consists  partly  in  the  use 
of  an  inert  atmosphere  within  the  bulb,  has  not  only  been  re- 
sponsible for  extending  the  capacity,  but  has  produced  high 
power  Mazda  lamps  of  double  the  efficiency  of  previous  tung- 
sten lamps,  and  6  to  8  times  the  efficiency  of  the  carbon  incan- 
descent lamps.  Correspondinj^  gains  of  smaller  magnitude  have 
been  made  in  the  lower  power  Mazda  lamp.  In  the  appendix 
will  be  found  a  list  of  the  capacities  of  these  new  lamps  now 
available,  with  efficiency  and  power  data.  While  these  lamps 
have  become  available  within  the  past  year,  it  is  interesting  to 
note  that  over  half  a  million  have  already  been  made  for  use 
in  the  United  States. 

These  lamps  partake  of  the  general  characteristics  of  the 
ordinary  (Mazda)  tungsten  incandescent  lamps  which  are  too 
well  known  to  require  extended  discussion.  The  lamps  give  a 
steady   light,  free  from   tlieker.     The  color  of  the  light  ap- 
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preaches  more  nearly  to  that  of  daylight  than  does  that  of  any 
other  form  of  incandescent  lamp,  but  still  is  of  alight  yellowish 
or  warm  tint.  While  slightly  more  subject  to  variation  in 
candlepower  between  individual  lamps,  than  were  the  vacuum 
(Mazda)  lamps,  they  range  more  closely  than  any  pther  lamps. 
AH  lamps  of  any  type  are  subject  to  candlepower  depreciation 
with  time  of  burning,  but  with  these  new  lamps  the  deprecia- 
tion is  less  thaa  wlt^  any  other,  seldom  reaching  as  high  a 
value  as  20  per  cent,  of  the  initial  candlepower. 

One  feature  in  which  these  new  lamps  differ  from  the  other 
types  of  Mazda,  is  that  there  is  a  greater  variation  in  efficiency 
between  large  and  small  multiple  lamps,  as  well  as  between 
multiple  and  series  lamps.  This  is  due  to  the  fact  that  the  gas 
within  the  bulb  introduces  a  convection  loss  which  is  relatively 
greater  in  lamps  consuming  a  low  current  (amperage).  (In  the 
smaller  sizes  of  series  lamps  the  conduction  loss  on  high  current 
lamps  may  reverse  this.)  Thus,  for  110  volt  multiple  circuits, 
the  high  wattage  lamps  are  more  effieient  than  the  low  wattage. 
In  the  case  of  the  higher  power  series  lamps,  the  higher  current 
lamps  are  more  efficient  than  the  lower  current.  To  take  ad- 
vantage of  this  fact  some  of  the  highiT  power  lamps  arc  made 
for  20  (or  15)  amperes.  Fixtures  or  housings  for  such  lamps 
have  compensators,  so  that  the  lamps  can  be  used  on  ordinary 
alternating  current  series  circuits,  as,  for  example,  6.6  or  7.5 
amperes. 

In  these  new  lamps  the  candlepower  per  .square  inch  of  pro- 
jected light  source  is  higher  than  in  the  former  type.  On  ac- 
count of  the  greater  brilliancy,  which  approaches  more  nearly 
that  of  the  arc,  it  is  more  essential  that  in  the  fixture  equip- 
ment greater  attention  be  given  to  diffusion,  in  order  to  avoid 
objectionable  glare,  especially  in  the  larger  units.  This  same 
feature  is  advantageous  in  permitting  more  accurate  control 
of  the  light  by  means  of  reflecting  and  refracting  devices  and 
has  been  taken  care  of  as  mentioned  in  connection  with  the  sub- 
ject of  fixtures. 
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FixtdRes  for  Incandescent  Iiamps. 

Experience  in  the  design  and  iiae  of  incandescent  lamps  has 

shown  the  advisability  of  making  the  lamp  proper  as  simple 

and  universal  in  its  application  as  possible.    Various  conditions 

of  street  lighting  make  a  demand  for  different  characteristics 

(All  Lamk  U  Scau.) 
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200-w.  lamp,  G-30  bulb 
Diam..  3>4  in. 
Lenph.  SH  in. 


3iAt-w.  lamp,  G-3.J  bulb 
Diam.,  4%  in. 
Length,  S'A  in. 


-w.  and  500- w.  lamps, 
G-40  bulb 

Lenetti.  11  in. 


lamps  of  Fie.  14.    See  table  3  for  data. 


of  light  distribution,  different  degrees  of  diffusion,  different 
artistic  appearances  of  equipment,  etc.  These  factors  can  most 
efieetivply  and  economically  be  provided  for  by  variations  in 
fixture  design.  This  has  been  generally  recognized  and  there 
are  now  available  many  styles  and  makes  of  fixtures  and  hous- 
ings to  adapt  incandescent  lamps  for  these  numerous  require- 
ments. 
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So  numerous  and  adaptable  are  the  styles  of  equipment  now 
to  be  had  that  there  seema  to  be  little  or  no  need  for  the  pro- 
duction of  special  designs,  except  where,  as  a  matter  of  indi- 
viduality, it  is  deemed  desirable  to  provide  something  which 
differs  from  that  in  use  elsewhere.  In  such  ca^es  it  is  import- 
ant to  make  sure  that  such  special  equipment  meets  the  local 
needs  at  least  as  well  as  the  corresponding  standard  fixtures. 
It  sometimes  happens  that  such  fixtures  while  beautiful  to  look 
upon,  are  unnecessarily  extravagant  and  waste  light,  or  dis- 
tribute it  ineffectually.  In  higher  power  units  it  is  necessary 
to  make  sure  that  the  enclosing,  eiiuipment  provides  proper 
ventilation  for  the  lamp.  The  lower  power  lamps  have  been 
designed  for  fixtures  already  available  for  the  vacuum  type. 
These,  in  general,  are  too  well  known  to  require  attention  in 
this  connection. 

A  new  device,  having  advantageous  characteristics,  especi- 
ally where  wide  distribution  of  lipht  is  desired,  has  recently 
become  available.  This  is  a  prismatic  refracting  globe,  which 
consists  of  two  concentric  pieces  of  clear  glass  with  refracting 
prisms.  One  set  of  prisms  directs  the  light  so  as  to  produce 
an  intensity  of  approximately  double  the  rated  candlepower 
of  the  lamps  at  an  angle  of  10  degrees  below  the  horizontal. 
Thi.s  gives  a  powerful  light  to  illuminate  those  portions  of  the 
street  intermediate  between  !am]ts,  where  the  illumination  is 
usually  weakest.  The  other  set  of  prisms  serves  to  diffuse  the 
light,  so  that  the  entire  globe  appears  luminous,  thus  reducing 
the  intrinsic  brilliancy.  Bots  sets  of  prisms  are  sealed  in  so 
that  only  the  smooth  glass  surface  is  exposed,  haviug  the  ad- 
vantage of  minimizing  the  possibilities  of  dust  collection  and 
facilitating  cleaning.  A  typical  photometric  distribution  curve 
is  shown  in  Figure  6. 

For  tile  higher  power  lamps  new  lines  of  fixtures  have  been 
developed.  The  accompanying  illustrations  show  a  typical  line 
of  such  fi.xtures  with  the  various  light  distributiug  equip- 
ments. The  photometric  curves  indicate  the  character  of  dis- 
tribution, white  the  foot  notes  give  general  memoranda  re- 
garding the  application  of  the  units. 
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APPENDIX. 

Data  on  Non-Vaeuum  Mazda   (Tuugsten)  Lamps  for  Street 

Lighting  Sen-iee. 

TABLE  I. 

Series  Lamps  for  Operation  Directly  on  6.6  Ampere  Circuits. 

Unskirted  Mogul  Screw  Base.     (Fig,  14.) 

Rated  Life— 1,350  Hours.  
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Series  Lamps  for  Operation  Directly  on  7.5  Ampere  Circuits. 
Unskirted  Mogul  Screw  Base.     (Fig.  14). 

Rated  Life— 1.360  Hours. 
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•1.     Bltnlltble  11%  Dot  economical.      Good   resulu  up  to   9%.      Wood  block  3% 

■2.  Concrete  doubtful.  We  hnve  some  ahatt  asphalt  berg  on  1%  sradea  when 
Ui«  tTKffle  eoneleta  of  automobiles  and  llebt  veblclea.  Should  tha  trafflc 
conilM  at  heair  draj'sge  another  mats  rial  would  be  used.  Tha  game 
applies  to  bltumlnoua  concrete.  On  gradei  over  0%  and  up  to  10%  »■ 
use  tlie  hlllalde  Titrlflad  block  irtch  spleadld  raaults. 

•8.  Our  citr  being  Tery  flat,  we  are  not  troubled  with  mailmum  ETadee,  ia 
fact,  minimum  grades  give  ub  tar  more  cancern  than  maximum  sradea. 

•4.     PItcli  filled  Brick,  12% ;  Aapbalt  hlock,  10.2%. 

•S.     Pltcb  ailed  Brick,  e%:  Aepbalt  block,  3%. 

*B.     Qroovad  or  spaced  with  lath,  wooden  block  up  to  B.5%. 

•T.  Grouted  brick,  woul 
Is  motor  driven.  V 
have  observed  with 

•8.  We  have  used  a  brick  pavement  with  tar  filled  Joints  laid  on  a  C%  srade, 
which  wai  objectionably  sllpperr  when  llmt  laid.  This  was  caused  hj  tba 
tar  being  poured  over  the  face  of  ths  brick  to  some  eitent  as  well  as  la 
tbe  Joints.  After  the  tar  was  worn  off  ths  surfnco  of  the  pavement  tbe 
criticism  Tegardlng  tbe  sllpperlness  of  the  brick  ceaaed.  We  bave  laid 
bltullthlc  pavement  on  a  1Z%  grade  and  It  bae  given  good  footbold  for 
horses  whsn  the  surface  wss  properly  prepared. 

eiporlence.    Macadam  eTpenelve  to  malntala  on 

rough  paving,  ebeet  asphalt.  T%  ;  bituminous 


•9. 

Opinion  only,  not  based  on  e 
B%  grade. 

•10. 

Max.  grade  with  center  strip 
concrete.  10%. 

•11. 

Hlllilde  brick.  10%. 

•12. 

•18. 

•14. 

Qrades  exceeding  6%,  heavy 

The  next  table,  derived  from  the  foregoing  table  gives  the 
nnmber  of  cities  using  as  a  maximum  grade  each  of  the  per- 
centages of  grade  given  In  the  first  column.  The  names  of  any 
eitiea  desired  can  be  ascertained  by  referring  to  the  preceding 
table: 


ISFORMATION'  QATHKRED  Bt  THE  rLE.\RINO  HOUSE 

NUMBER  OF  CITIES  USING  MAXIMUM 
GRADES  GIVEN. 


0.4 _         _  1  _         _ 

Total  No.  Cities  Repon    24         34         21  19         20 


TiuFFic  FOR  Which  Paviso  Matehiai^  Are  Suitable, 

An  inquiry  as  to  the  maximum  and  minimum  traffic  for 
which  each  paving  material  is  suitable,  basing  the  traffic  on  the 
number  of  units  per  24  hours  and  assuming  a  one-horse  vehicle 
as  equivalent  to  two  units  brought  but  few  responses,  most 
engineers  stating  that  data  have  not  been  obtained.  Following 
are  the  most  definite  responses  made : 

George  S.  Iredell,  Austin,  Texas,  would  arrange  the  ma- 
terials in  the  following  order  of  resistance  to  wear  from  traffic : 
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Wood,  brick,  bituminous  concrete,  concrete,  sheet  asphalt, 
penetration  method  macadam,  waterbound  macadam.  Wood, 
bituminous  concrete  and  sheet  asphalt  require  traffic  to  keep 
them  in  the  heat  condition. 

J.  H.  Dingle,  Charleston,  South  Carolina,  is  using  creosoted 
wood  block  on  streets  of  medium  and  heavy  traffic,  sheet 
asphalt  and  Titrified  brick  for  light  to  medium  traffic  with 
some  waterbotmd  macadam  on  any  light  traffic  residential 
streets. 

John  W.  Crowley,  Davenport,  Iowa,  is  thinking  seriously 
of  increasing  thickness  of  asphalt  from  li/^-inch  binder  and 
l^-inch  wearing  surface  as  present  pavements  show  consid- 
erable wear  on  main  thorofares.  Creosoted  wood  in  small 
amount  is  used  on  main  business  street.  Brick  with  pitch  and 
grout  fillers  seem  to  be  best  wearing  pavement  for  heavy  traf- 
fic. Concrete  shows  considerable  wear,  especially  in  some  al- 
leys laid  some  time  ago  under  old  specifications. 

Andrew  F.  Maeallum,  Hamilton,  Ontario,  would  assign  fol- 
lowing percentages  to  materials  as  to  wear,  assuming  100  as 
maximum :  Wood  block,  100 ;  grouted  brick,  60 ;  sheet  asphalt, 
60;  bituminous  concrete,  50;  concrete,  30;  penetration  method 
macadam,  20 ;  waterbound  macadam,  10. 

Leon  F.  Peek,  Hartford,  Connecticut,  assigns  the  following 
values  to  maximum  and  minimum  traffic  for  which  each  ma- 
terial is  suitable,  basing  the  trafBc  on  the  number  of  units  per 
24  hours  and  assuming  a  1-horse  vehicle  as  equivalent  to  2 
units: 

Material                                         Maximum  Minimum 

Grouted  Briek  25,000  2,500 

Sheet  Asphalt   18,000  2,600 

Bituminous  Concrete  15,000  2,500 

Wood  Block  38,000'  4.000 

Concrete    8,000  300 

Penetration  Method   Macadam 2,500  300 

Waterbound  Macadam  1,200  200 
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David  R.  Lyman,  Loaisville,  Kentucky,  assigns  the  follow- 
ing values: 

Material  Maximum       Minimum 

Grouted  Brick  ^ '. lO.OOO  0 

Sheet  Asphalt  7.600  48 

N  Bituminous  Concrete  6,000  48 

Wood  Block  20,000  480 

Concrete    5,000  0 

Penetration  Method  Macadam 1,000  10 

Waterbound  Macadam  S50  G 

Lawrence  E.  Curfman,  Pittsburg,  Kansas,  would  use 
grouted  brick  on  heavy  traffic  main  thorofare,  concrete  on  light 
traffic  residence  streets;  waterbound  macadam  only  for  ex- 
tremely light  traffics. 

Clarence  D.  Pollock,  San  Antonio,  Texas,  would  use  grouted 
brick  on  medium  traffic  business  streets;  sheet  asphalt  on  me- 
dium traffic  business  and  residence  streets;  bituminous  con- 
crete on  light  traffic  residence  streets;  wood  block  on  heavy 
traffic  business  streets  and  never  on  light  traffic  streets;  con- 
crete, penetration  method  macadam,  and  waterbound  macadam 
on  light  traf&c  residence  streets. 

Morton  Macartney,  Spokane,  Washington,  would  put  the 
paving  materials  in  the  following  order  as  to  resistance  to  traf- 
fic :  Wood  block,  grouted  brick,  sheet  asphalt,  bituminous  con- 
crete or  concrete,  order  doubtful ;  penetration  method  mac- 
adam, waterbound  macadam. 

Frederick  H.  Clark,  Springfield,  Massachusetts,  would  use 
materials  for  traffic  as  follows:  Qrooted  brick,  moderately 
heavy;  sheet  aaphalt,  heavy  (retail  streets);  bituminous  con- 
crete, concrete,  penetration  method  macadam,  medium;  wood 
block,  heavy ;  waterbound  macadam,  unfit  for  auto  trafSc. 

Most  Popular  Paving  Materiai^. 
In  response  to  an  inquiry  for  the  names  of  the  principal 
paving  materials  in  use,  arranged  in  order  of  amount  in  use, 
the  information  in  the  following  table  was  received.    The  fol- 
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lowing  scheme  of  abbreviations  is  used  with  the  intention  of 
making  them  as  nearly  self-explanatory  aa  possible : 

Ab,  aaphalt  block ;  Ac,  asphaltie  concrete ;  Am,  asphaltic 
macadam ;  Ar,  rock  asphalt ;  As,  sheet  asphalt. 

B,  brick ;  Be,  bituminous  concrete ;  Bit,  bitulithic ;  Bm, 
bituminous  macadam;  Bo,  boulder;  Boc,  bituminous  on  con- 
crete base.  The  differences  between  bituminous  concrete  and 
bituminous  macadam  and  bitulithic  were  not  always  made  clear 
in  the  reports,  so  that  there  is  probably  inaccuracy  in  some  of 
the  returns  as  to  the  proper  nomenclature.  In  Philadelphia 
Bo  includes  4.6  miles  of  "rabble," 

C,  concrete;  Cb,  cedar  block;  Cg,  clay-gravel. 
'     D,  dolarway, 

G,  Belgian  or  other  granite  block;  Gs,  granite  and  scoria 
blocka. 

H,  Hassam. 

Macadam,  see  Bm,  Wm,  Om,  Smg,  Te. 

Om,  oiled  macadam. 

R,  Bocmac. 

S,  stone ;  Sh,  shell ;  SI,  slag  block ;  Smg,  shell,  macadam  and 
gravel. 

T,  tarvia;  Te,  telford. 

W,  wood ;  We,  westrumite ;  Wm,  waterbound  macadam. 

Figures  accompanying  the  abbreviations  show  the  mileage 
of  pavement  in  the  city  . 

Cities  are  arranged  in  alphabetical  order.  The  first  colunm 
gives  name  of  city.  The  headings  1  to  12  of  columns  show 
order  of  popularity  of  the  pavements  in  nse,  the  pavement  of 
largest  mileage  in  each  city  being  first: 
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ikformation  oathered  by  the  clearing  housb 

Wood  Block  Pavembsts. 

Wood  Used,  Treatment,  Difficulties  Fovnd. 


The  following  table  shows  the  variatioDs  in  certain  apeelfl- 
eations  for  wood  block  pavements  and  the  experience  of  cities 
under  their  specifications. 

The  first  column  gives  the  names  of  the  cities  reporting, 
arranged  alphabetically. 

The  second  column  gives  the  specification  for  wood  used  in 
blocks.  While  most  of  the  cities  specify  yellow  pine  there  is 
considerable  varie^  in  the  manner  of  making  the  specification. 
This  is  indicated  by  the  initials  S,  for  Southern;  11,  for  long 
leaf;  y,  for  yellow;  c,  for,  commercial;  and  p,  for  pine,  the 
variations  SUyp,  Llyp,  Lip,  Syp,  Sp,  Yp,  and  Cyp,  appearing 
in  the  table.  Other  abbreviations  used  are  P,  for  pine ;  Np,  for 
Norway  pine;  Rp,  for  red  pine;  Bg,  for  black  gum;  Df,  for 
Douglas  fir ;  T,  for  tamarack. 

The  third  column  gives  the  number  of  pounds  of  treatment 
oil  used  per  cubic  foot  of  timber. 

The  fourth  column  gives  the  average  or  standard  dimen- 
sions of  blocks  with  variations  when  important. 

The  experience  with  bleeding  of  blocks  is  given  in  the  fifth 
column  and  the  length  of  time  bleeding  continues  in  the  sixth 
column. 

All  cities  in  the  table  continue  using  wood  blocks  with  ex- 
ceptions stated  in  the  numbered  notes  at  the  bottom  of  the 
table  giving  reasons  for  discontinuance. 
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CONDITION  OF  WOOD  BLOCK  PAVEMENTS 


Kind 

Work        P«r  Cm.  Ft. 


Dltneiuiaiu 

of 

Blocki 


BleedioE  Oeeun 
How  Muy  Smkuh 


Albany.  Ga.  (1).. 


Albuiy,  N.  Y.  (2).. 

BaUvia,  N.  Y 

B«T«ly,  Maa 

BoMon,  Haaa. 


Cambrldga,  Maaa , 
CharlotoD,  S.  C    . 


1.(6).. 


Dayton,  O. . 

EUcalHtb,  N. « 

Elkhart,  Ind 

Erie,  Pa.  (6) 

FarrHl,  F» 

Ft.  Smith.  Ark 

Fulton.  N.Y 

Grand  Forks,  N.  D.  (T) . 
Grand  Rapid*.  Ulch.  (8) 

GreenvlUe,  Pa 

Greenville.  T«.  (9) .  .  .  . 
HamUton,  Ont.  (LO).... 

Hartford,  Conn 

Hud«Hi,  N.  Y.. 

Jackaonvllle.  n>.  (11).. 

Kalamazoo,  Mich 

Louiaville,  Ky 

MeadviUe,  Pa..  ,. 

Memphis.  Tenn 

Minneap«Ul.  Minn 

NewB«lfoid.  HaM 

New  Orieana,  La.  (12).. 


Piltaburgli,  Fiu 

Ptainfield,  N.  J 

Portland,  Ore 

Richmond,  Ind.  (IS)... 

Rochcater,  N.  Y 

SC  Johns,  N.B 

Salt  Lake  City.  VM, . . 
San  Anielo,  Tea.  (16). 


Yp 

SUyp 
Llyp 

8Up 


ObIv  1  hic 


TyNp 
None 


8HX4.8 

SxSiS 
8,mBnd4da 


traffic,    ssvaral    on 
U(ht  traffic. 
Oecadonallv.  ja  first 


Bj.  T. 
^^one 
Llyp 


I  to  *U  1 

D  av.  a     I 


|0«d  condition. 


Ya.  Z;  little  in  lat«r 
Considerable,  i.    Not 


Not   Inconvealent,    I 


txtiS 

B  H<Bi5  to  1 
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CONDITION  OF  WOOD    BLOCK  PAVEMENTS  (Cont.) 


City 

Vork 

Lb,. 

CrMHOte 
Per  Cu.  Ft. 

Block! 

BlHdlnsOceun 

uidLuU 

How  Huijr  Smudi 

If 

. 

8x4rf  to  10 
3M 

I^Sli^cn.  OklL '.'.'.'.'.'.'. 

Som«,2. 

NothiD,  UDunid. 
Yo,  2  to  a. 
Y(*  Iboul  2. 

20 

20 

Toranto,  Ont 

Wo'idi-.'-.v.:::::: 

WUka^^rn.!^ 

Wlnnipat,  M«..  (IT)--. 

No. 

2.     Albuiy.  N.  v..  hu  di«ontinu«i  b«.iiH  of  tundency 

to  bleed. 

mpany,  becnue  of  buekUnc 

4.     Columfali,  3.  C.  bu  diKontiDued  on  accauut  o[  exp 

ansioD  and  bekvlnK. 

S.     Davsnport  hu  Ikid  but  one  block  and  hu  no  ipedBl 

6.     Ene  bu  diiiontinuod  on  »ccount  o[  the  high  coit. 

T.     Grtbd  ForkB  bu  not  liid  mny  mnce  1912,  taut  (Iva  n 

special  reason. 

e.     Gnnd  R*p[dB  hms  discootinued  tbe  cost  b^m  con>i 

ered  e>™s.ive. 

workmanihip,  not  pavsmsnt 

10.     H.milton  reports  wood  block  »  tbs  lUndud  psve 
for  hesvy  truffle. 

oentfo,  street  car  track,  and 

11.     Jiekiuiiiville  bu  but  little  sad  lives  no  reuon  lor  dis 

modern  pavement. 

18.     Omaha  do«  not  now  lay  on  account  ol  prejudice 

1  property  ownera  from  paat 

■»  trafDi:  is  severe,  and  where  pave 
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Brick  Laid  Plat, 

Fort  -Smith,  Ark. — Last  contract  for  vertical  fiber  brick 
laid  fiat. 

Savannah,  Ga, — Only  occasionally  in  repairing. 

Pittsburgh,  Kaa. — 5,500  yards  vertical  fiber  briek  laid  flat 
with  sand  filler  would  be  satisfactory  for  light  traffic  if  it  had 
bituminous  filler. 

Louisville,  Ey. — Just  laid  small  experimental  piece. 

Boston,  Mass. — Tes. 

Cambridge,  Mass. — Yes, 

Omaha,  Neb. — Vertical  fiber  brick  laid  fiat;  standard  briek 
on  edge. 

Trenton,  N.  J. — No,  but  seriously  considering  brick  3  inches 
deep  on  medium  traffic  or  residential  streets, 

Farrell,  Pa. — Side  exclusively, 

Philadelphia,  Pa,— No. 

Greenville,  Tex, — Tes, 

Hamilton,  Ont. — Yes, 

It  is  the  practice  to  lay  vertical  fiber  brick  flat. 
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Qas  Explosions  ix  Seweus, 
Supplementary  report  from  five  small  cities  to  paper  by 
N.  S.  Spragae. 
Ordinances. 

Memphis,  Tenn. — None.    No  explosions. 
Kalamazoo,   Mich. — Garage  wastes  discharged  into   storm 
sewers.    All  oil  waste  must  first  discbarge  into  sump  pit. 
Salt  Lake  City,  Utah — Is  preparing  a  new  ordinance  to  pro- 
hibit the  discharge  of  contents  of  vacuum  cleaning  ma- 
chines into  the  sewer,  or  other  injurious  substances. 
Toledo,  0. — No  ordinance  on  explosive  or  inflammable  dis- 
charge into  sewers  but  has  with  reference  to  substances 
interfering  with  sewage  treatment. 
South  Omaha — None. 
Treatment. 

None  of  the  five. 
System. 

Memphis,  Kalamazoo,  Salt  Lake,  separate. 
Toledo,  combined. 
South  Omaha,  both. 
Methods  of  Prevention  of  discharge  of  gasoline,  etc.,  into  sewers. 
Memphis  and  South  Omaha,  none. 
Kalamazoo,  grease  traps  and  smnp  pits. 
Toledo,  catehbasins  arranged  with  baEBe  walls  to  allow  gas- 
oline to  evaporate. 
Salt  Lake,  settling  tanks  from  which  water  is  siphoned  from 
bottom  of  tank. 
Locked  Mankoles. 

None  of  the  five. 
Sewer  Explosions. 

Memphis,  Kalamazoo,  Salt  Lake,  South  Omaha,  none. 
Toledo,  I  or  2  bad  ones  due  to  gas  or  gasoline  fumes  and 
set  off  by  light  while  making  connections. 
Ventilation. 

None  but  perforated  manhole  covers. 


REPORT  OF  THE  COMMITTEE  ON  STANDARD  FORMS. 
J.  0.  Hallock,  Chairman,  Deputy  Chief  Engineer,  Newark,  N.  J. 


Some  of  the  members  present  at  this  convention  may  be 
blessed  with  inconveniently  good  memories,  and,  after  listening 
to  the  reading  of  this  report,  might  call  attention  to  the  fact 
that  this  is  the  fourth  successive  annual  report  presented  by 
the  same  chairman  on  the  same  subject.  To  discount  the  criti- 
cisms that  would  naturally  come  to  your  minds  after  hearing 
the  above  statement  and  appreciating,  as  you  all  do,  the 
meagre  results  that  have  been  accomplished,  your  indulgence 
is  asked  while  we  briefly  review  the  history  of  this  committee 
and  quote  a  few  paragraphs  from  previous  reports.  These 
quotations  arc  principally  for  the  purpose  of  making  more 
forcible  certain  points  contained  in  this  report  in  the  form  of 
rec  ommendations. 

It  was  at  the  Grand  Rapids  Convention  in  1911  that  your 
committee  reported  "•  •  •  we  would  respectfully  call  your 
attention  to  the  fact  that  such  results  can  only  be  obtained  by 
the  hearty  co-operation,  not  only  of  every  member  of  our  So- 
ciety, but  as  well  of  every  municipal  engineer  in  the  United 
States,  •  '  •  In  extenuation  of  the  seeming  lack  of  in- 
terest in  this  subject  on  the  part  of  the  professional  members 
of  the  Society,  it  may  be  truthfully  urged  that  the  men  who 
produce  the  results  to-be  recorded  are  btisy  men,  generally  too 
busy  to  keep  the  records  themselves,  which  are  therefore 
placed  in  the  hands  of  some  clerk.  •  •  •  And  it  is  quite 
evident  that  our  custom  of  appointing  a  committee  of  three 
'busy'  men  year  after  year,  has  not  produced  any  startling  re- 
sults. We  have  always  deluded  ourselves  with  the  hope  that 
among  the  many  appointed,  one  would  have  the  leisure  and 
enthusiasm  to  devote  an  entire  twelve  months  to  this  work  and 
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present  for  discussioo  at  some  convention  a  complete  set  of 
blanks.  •  •  •  We  are  convinced  that  a  committee  of  three, 
appointed  from  cities  so  widely  separated  that  collaboration  is' 
imposmble  except  by  correspondence,  will  never  produce  the 
desired  result  unless  the  chairman  takes  upon  himself  an  al- 
most Herculean  task,  which  may  or  may  not  be  approved  by 
the  following  convention  and  consequently  we  recommend: 
That  this  convention  authorize  thp  Secretary  to  employ  the 
necessary  assistants  to  prepare  data  and  opinions  on  the  ex- 
isting forms  of  records  in  the  various  cities  represented  in  the 
Society  and  from  this  collection  of  data  the  Secretary  can  pre- 
pare forms  to  be  presented  for  adoption  at  the  next  conven- 
tion. The  Secretary's  compensation  for  this  extra  work  and 
the  salaries  of  his  assistants  to  be  paid  from  the  funds  of  the 
Society. ' ' 

The  above  recommendation  was  adopted  by  the  Convention 
and  the  Secretary  was  authorized  to  expend  not  more  than 
$750  in  the  work  outlined.  As  a  consequence  of  this  action  by 
the  Convention  the  committee,  believing  it  had  been  legislated 
ont  of  existence,  received  a  painful  surprise  when  notified  by 
the*  President  that  it  had  been  re-appointed  for  another  year. 
But,  the  Secretary  of  the  Society  having  done  some  splendid 
work  along  the  lines  indicated  and  having  prepared  a  report ' 
on  the  same,  your  committee  waa  enabled  to  partly  save  its  face 
at  the  Dallas  Convention  in  1912  by  recommending  the  adop- 
tion of  a  suggestion  made  by  the  Secretary  in  his  report.  This 
suggestion  urged  the  appointment  of  a  general  committee,  with 
sub-committees  of  experts  in  each  of  the  several  lines,  follow- 
ing the  ideas  embodied  in  our  Committee  on  Standard  Specifi- 
cations. For  some  reason,  the  motive  for  which  cannot  now  be 
recalled,  it  was  also  suggested  that  the  chairman  of  the  Gen- 
eral Committee  should  be  a  member  willing  to  serve  in  that 
capacity  until  the  adoption  by  the  Society  of  all  the  necessary 
forms.  This  latter  portion  of  the  suggestion  proved  a  boom- 
erang which  now  compels  the  chairman  to  apologize  for  his  re- 
peated appearances  in  the  same  role,  but  this  very  apology 
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only  empliasizes  a  certain  recommeDdatioD  made  later  in  this 
report.  The  balance  of  the  suggestion  made  by  the  Secretary 
has  proven  a  very  wise  one  and  productive  of  good  resnlta.  It 
was  to  the  effect  that  each  sub-committee  might  appropriately 
be  composed  of  one  expert,  these  sub-committees  together 
forming  a  general  committee. 

However,  it  was  not  until  the  Wilmington  Convention  last 
year  that  any  definite  results  were  accomplished  and  not  the 
least  of  these  was  the  progress  made  in  establishing  among 
those  present  an  understanding  of  the  aims  of  the  committee. 
And  this  same  Wilmington  Convention  did  take  a  most  im- 
portant step  and  established  a  mile  stone  in  the  history  of  the 
committee  when  it  answered  the  committee's  plea  for  the 
standardization  of  units  by  adopting  the  four  important  ones 
suggested  by  the  Sub-Coramittee  on  Uniform  Bidding  Blanks. 
Those  were  in  relation  tu  street  improvements  and  the  units 
were  the  following:  excavation;  base  or  foundation  of  pavement, 
wearing  surface  and  curbing,  each  per  square  yard  for  construc- 
tion of  pavement;  to  include  everything  above  the  base,  sand 
cushion  where  necessary,  filling  of  joints  with  cement  grout  or 
other  material.  In  connection  with  the  discussion  on  the  above 
units,  the  Secretary  of  the  Society  was  instructed,  by  a  motion 
of  the  Convention,  to  prepare  a  pamphlet  of  this  committee's 
report  as  adopted  by  the  Society  and  mail  with  this  pamphlet 
a  circular  letter  to  all  the  municipal  engineers  of  the  United 
States  and  Canada,  requesting  their  ideas  of  the  value  of  this 
report  and  asking  suggestions  as  to  changes.  No  replies  have 
been  received  by  the  committee. 

A  unit  of  linear  foot,  of  completed  sewer  was  also  suggested 
in  the  bidding  blanks  for  sewer  construction  but  after  consid- 
erable discussion,  no  action  was  taken  toward  its  adoption. 

The  form  for  street  lighting  data  was  adopted  aa  presented, 
subject  to  a  future  addition  to  include  gas  lighting. 

The  Sub-Committee  on  Street  Cleaning  and  Refuse  Disposal 
presented,  not  for  adoption  but  simply  as  a  basis  for  discussion 
and  suggestion,  the   form   adopted   by   the   American  Public 
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Health  Association  in  1911.  It  was  requested  that  suggested 
modificatiODS  should  be  sent  to  the  committee  during  the  year 
and  no  definite  action  was  requested  on  the  form  as  presented. 

This  "brief"  historical  review  of  the  committee's  efforts 
has  already  tried  yoar  patience  but  it  is  necessary  to  chronicle 
with  regret  that  the  President  saw  fit  to  continue  the  same 
General  Committee  for  another  year.  This  committee,  in  its 
turn  appointed  the  following  sub-cotumittee  with  the  ap- 
proval of  the  President  and  the  reports  of  these  sub-eommittees 
are  now  submitted  for  your  action. 

Sub-Committees. 

Street  Paving  and  Repairs — J.  H.  Sullivan,  Boston,  Mass. 

Street  Cleaning  and  Refuse  Disposal — J.  T.  Fetherston,  New 
York  City. 

Street  Lighting — G.  A,  Sawin,  Newark,  N.  J." 

Sidewalks  and  Curbs — H.  F.  Harris,  Trenton,  N.  J. 

Sewer  Construetiou  and  Maintenance — E.  S.  Rankin,  New- 
ark, N.  J.  _ 

Uniform  Bidding  Blanks — L,  E.  Stevens,  Grand  Rapids, 
Mich. 

It  will  be  noted  that  although  the  various  sub-committees 
have  something  new  to  report,  they  are  all  really  progrcEs  re- 
ports and  very  noticeable  is  the  unanimous  opinion  expressed 
in  each  one  of  them  that  more  data  must  be  obtained  before 
final  forms  can  even  be  recommended  for  adoption.  This  de- 
mand for  data  brings  the  issue  squarely  before  this  Conven- 
tion and  would  seem  to  require  action  on  either  or  both  of  the 
following  alternatives:  This  Convention  or  the  next  must  de- 
eide  to  devote  at  least  one  entire  session  to  the  discussion  of  the 
forms  already  suggested,  modifying  or  adding  where  necessity 
demands ;  or  it  must  appoint  or  engage  some  one  person  to  de- 
vote practically  an  entire  year  to  the  collection  of  the  data 
required  by  the  different  sub-committeea.  Attention  is  again 
called  to  a  previous  report  of  this  committee  where  the  futility 
of  expecting  "busy"  men  to  collect  all  this  data  is  mentioned, 
and  your  committee  would  recommend  that  you  now  give  new 
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life  to  the  action  of  the  1911  convention,  either  by  requesting 
the  Secretary  to  continue  action  along  the  lines  mentioned  in 
the  motion  passed  at  that  convention,  or  by  enacting  new  legis- 
lation to  employ  some  member  of  the  Society  who  can  give 
part  of  his  time  during  the  coming  year  to  the  collection  of 
the  necessary  data.  This  seems  to  be  a  requisite  for  further 
progress  and  too  much  emphasis  cannot  be  placed  on  the  ueces^ 
sity  for  definite  action  on  this  subject  by  this  convention.  A 
vast  amount  of  correspondence  will  be  required  and  it  can  be 
co-ordinated  and  the  data  compiled  much  more  successfully  by 
one  man  than  by  six  if  the  one  can  give  it  the  proper  attention. 

In  conclusion  your  committee  would  again  emphasize  the 
fact  that  the  compilation  of  data  which  necessarily  forms  the 
l?round  work  or  base  for  further  progress  is  a  one  man  job  and 
it  earnestly  recommends  definite  action  by  this  Convention 
which  will  authorize  the  Secretary  to  give  the  widest  publicity 
possible  to  the  progress  already  made  by  the  different  suh- 
committees  and  to  compile  the  criticisms  and  suggestions  of- 
fered upon  the  present  tentative  forms.  The  data  thus  received 
can  be  sent  to  the  sub-committees  in  time  for  them  to  prepare 
further  progress  reports  for  the  next  Convention. 

If  we  can  also  at  this  time  adopt  another  unit  or  two,  the 
good  work  started  at  the  last  Convention  will  be  kept  alive 
and  the  committees  encouraged  to  continue  their  labors. 
Respectfully  submitted, 

J.  C.  Hallock,  Chairman. 
A.  Prescott  Folwell, 
Maury  Xiciiolson, 

Committee. 
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REPORT  OP  SUB-COMMITTEE  ON  SIDEWALKS  AND 
CURBS. 


By  Hahbt  F.  Harris,  Enginser  of  Streets,  Trenton.  N.  J, 


In  submitting  the  report  of  the  Snb-Conunittee  on  Side- 
walks and  Curbs,  the  oommittee  is  of  the  opinion  that,  io  out- 
lining a  form  for  reporting  sidewalk  and  curb  work,  that  such 
a  form  should  not  only  contain  space  for  recording  the  details 
pertaining  to  such  work  in  each  city,  in  order  that  informa- 
tion relating  to  various  types  of  construction  should  be  avail- 
able, but  ample  provision  should  also  be  made  for  reporting 
current  prices  for  all  the  essential  elements,  which  should  be 
reducible  to  convenient  units,  whereby  intelligent  comparisons 
of  costs  as  well  as  practice  could  be  obtained.  However,  it  has 
been  realized  that  in  drafting  such  a  form,  it  would  of  aeces* 
sity  have  to  be  much  in  detail  and  somewhat  cumbersome. 

Before  attempting  to  submit  a  form  for  consideration,  it 
would  seem  necessary  that  a  standard  bidding  blank  for  curb 
and  sidewalk  work  should  be  adopted  Srst  (one  drawn  along 
the  lines  recommended  for  street  pavements,  where  separate 
bids  are  received  for  each  different  item). 

It  is  therefore  suggested  that  a  conference  be  arranged 
between  the  Sub-Committee  on  Uniform  Bidding  Blanks,  the 
special  committee  appointed  last  year  on  Sidewalks  and  Curb, 
and  the  present  sub-committee.  This  appears  to  be  the  logical 
step  to  take  before  recommending  the  adoption  of  any  form. 
Such  a  procedure  would  tend  to  make  the  work  of  each  com- 
mittee more  definite,  and  quite  in  harmony  with  just  what  the 
other  two  committees  were  striving  for,  instead  of  working 
along  independent  lines. 

The  committee  also  desires  to  recommend  that  the  subject 
of  gutters,  which  is  very  closely  allied  with  that  of  curbs  and 
jsidewalks,  be  also  included  in  the  scope  of  their  work. 
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REPORT  OF  SUB-COMMITTEE  ON  UNIFORM  BroDING 
BLANKS. 


By  L.  E.  Stevens,  City  Engineer,  Grand  Rapids,  Mich. 


The  late  date  of  receipt  of  the  Proceedings  of  the  Anteriean 
Society  of  Municipal  Improvements  has  not  ^ven  the  writer 
much  time  to  do  more  than  to  give  a  careful  study  of  the  pro- 
posed Uniform  Bidding  Blanks  as  presented  at  the  last  con- 
vention. 

The  writer,  as  chairman  of  the  sub-committee  which  has  this 
matter  would  like  to  know  whether  the  following  items  are  to 
stand  as  printed: 

Under  Improvements, 

Should  not  items  (27)  to  (30)  inclusive,  state  the  width  of 
gutter,  as  this  varies  with  different  types  of  surfaces,  and  in 
different  sections  of  the  country. 

Under  Improvements. 

Item  (2)  in  the  writer's  opinion  should  be  per  lineal  foot 
of  roadway  instead  of  per  square  yard,  as  invariably  the  grad- 
ing in  such  eases — except  in  some  cases  of  resurfacing — covers 
a  width  greater  than  the  paved  roadway.  However,  in  reports 
ing  the  cost  of  pavements  this  is  easily  reduced  to  a  cost  per 
square  yard. 

Under  Seviers. 

The  statement  following  item  (24)  should  precede  item  (13). 

Items  (57)  to  (76)  inclusive,  should  be  per  lineal  foot  of 
trench  instead  of  per  square  yard  or  square  foot.  Specifica- 
tions to  provide  for  the  payment  at  the  prices  bid  under  the 
separate  items,  for  replacing  all  pavements  that  is  damaged 
by  reason  of  the  trench  work,  thereby  protecting  the  city  from 
additional  expense  due  to  the  caving  of  poorly  braced  trenches 
or  careless  removal  of  the  sheeting. 

A  square  yard  basis  of  payment  for  replacing  pavement, 
would  tend  to  encourage  poor  trenches  as  the  contractor  would 
be  sure  of  payment  for  every  yard  replaced,  and  usually  at  a 
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good  price,  while  payment  per  lineal  foot  of  trench  would  ea- 
eoiirsge  the  prevention  of  caving  or  settlement  as  the  smaller 
width  replaced  the  better  for  the  contractor. 

The  writer's  experience  has  been  that  the  payment  per 
lineal  foot  for  replacing  pavements  over  trenches  results  in 
better  trench  work. 

Would  it  not  be  well  to  take  these  matters  ap  at  the  con- 
vention and  make  saeh  changes  aa  are  deemed  fit,  and  have 
copies  of  the  proposed  bliuiks  sent  out  by  the  Secretary  with 
the  request  for  comments  and  criticisms  as  has  been  done  with 
the  form  for  improvements. 

Any  suggestions  or  recommendations  that  you  have  to  offer 
will  be  appreciated,  as  the  question  now  stands,  I  do  not  see 
wherein  a  report  recommending  the  adoption  of  either  form 
can  be  made  without  considerable  more  data. 

DISCUSSION. 

Mr.  Hallock:  The  first  thing  is  in  connection  with  com- 
bination curb  and  gutter.    Do  you  wish  the  width  stated! 

The  Pkesident:  1  am  quite  positive  that  was  called  for, 
but  was  left  out  in  the  printing.  At  least,  it  was  intended  to 
be  there. 

Mh.  Hallock:  The  next  is  in  item  2,  that  it  should  be 
lineal  foot  of  roadway,  instead  of  S(iiiare  yard,  that  is,  earth 
excavation  in  improved  streets. 

The  President  :  I.  hesitate  to  disagree  with  Mr.  Stevens, 
but  if  we  have  the  width  of  Street  30  feet,  we  know  the  num.- 
ber  of  square  yards,  and  he  can  ask  for  bids  per  square  yard. 
The  Grand  Rapids  form  is  per  lineal  foot,  and  it  takes  in 
everything  on  an  improved  street;  but  lineal  foot  of  street 
might  mean  20  feet  and  it  might  mean  a  50-foot  pavement. 
The  engineer  can  easily  put  it  in  square  yards,  and  I  believe 
he  should  do  it. 

Mr.  Hallock:  The  next  is  that  the  statement  following 
item  24  should  precede  item  14. 
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The  Seobetary:  That  is  a  typographical  error,  and  will 
be  changed. 

Me.  Haixock:  Next  that  items  57  to  76,  inclusive,  should 
be  per  lineal  foot  of  trench  instead  of  per  square  yard  or 
square  foot. 

The  President  :  I  talked  with  Mr.  Stevens  about  that.  I 
believe  it  is  the  Societ.y's  intention  to  make  the  blanks  as  uni- 
form as  possible,  and  I  told  Mr.  Stevens  I  believed  the  sewer 
specifications  would  cover  the  width  of  trench  that  would  be 
paid  for,  and,  if  not,  he  could  include  in  his  specifications  that 
pavement  will  be  paid  for,  for  replacing  so  many  feet  in  width, 
and  then  if  they  go  outside  of  that,  they  do  not  get  anything 
for  it.  We  had  trouble  in  Grand  Rapids.  The  contractor  had 
it  per  square  yard,  and  made  as  mauy  square  yards  as  he 
eould. 

The  Seoretauy:  I  want  to  emphasize  the  committee's  rec- 
ommendation that  this  loose-leaf  form  of  specifications  be 
adopted.  I  adopted  them  myself  one  year  before  this  associa- 
tion was  formed,  and  the  method  is  still  in  operation  in  In- 
dianapolis, and  is  one  of  the  moat  convenient  things  that  ever 
got  into  the  engineer's  office.  They  can  be  put  in  pocket  form 
and  the  inspector  can  put  them  in  his  pocket,  and  he  doesn't 
have  to  carry  useless  material.  It  is  very  convenient  also  for 
the  engineer  in  making  up  his  specifications. 

Mb.  Hodgdon:  I  think  they  might  be  printed  on  a  grade 
of  paper  that  would  permit  of  blue  prints  being  made  from  it. 
We  could  then  send  a  blue  print  to  anybody  we  wanted  to. 


REPORT  OP  SUB-COMMITTEE  ON  STANDARD  FORMS 
FOR  SEWER  CONSTRUCTION  ,\ND  MAINTENANCE. 


By  E.  S.  Rankin,  Engineer  of  Sewers  and  Drainage,  Newark,  N.  J. 


Your  committee  has  assumed  that  in  order  to  encourage  the 
general  adoption  of  standard  forms  it  is  necessary  to  avoid  too 
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much  detail,  while  at  the  same  time  preseatiug  sufficient  facts 
and  figurea  to  permit  of  the  easy  comparison  of  reports  from 
different  cities.  It  has  also  assumed  that  co-operation  and 
substantial  agreement  between  this  Society  and  the  United 
States  Censns  Bureau  would  result  in  a  decided  advantage  to 
all  parties  interested  and  materially  assist  in  accomplishing  the 
desired  result. 

Acting  on  these  two  assumptions,  your  committee,  after 
consultation  with  the  Chairman  of  the  Qeneral  Committee, 
prepared  three  tentative  forms,  which  were  submitted  to  the 
Director  of  the  Census  at  Washington  for  criticism  and  sug- 
gestions. 

Form  1  for  reporting  main  details  of  all  sewers  constructed 
during  the  year. 

Form  2,  in  duplicate,  a  condensed  form  for  reporting 
(a)     Sewera  built  during  year; 
(!))     Entire  sewer  system. 

Form  3,  for  reporting  annual  details  and  cost  of  mainte- 
nance and  repairs. 

After  some  correspondence  forms  1  and  2  substantially  as 
here  presented  were  agreed  upon  as  being  satisfactory. 

Form  3  presented  more  difficulties,  and  in  the  limited  time 
remaining  it  seemed  unwise  to  submit  this  form  for  final  adop- 
tion. 

Tour  committee  therefore  recommend  the  adoption  by  the 
Society  of  Forms  1  and  2  and  urge  that  all  cities  having  repre- 
sentatives in  this  Society  use  these  forms  in  making  their  an- 
nual reports. 

Form  3  is  not  recommended  for  adoption,  but  is  submitted 
for  the  consideration  and  suggestions  of  the  Society  with  par- 
ticular reference  to  the  following  points: 

The  Director  of  the  Census  recommends  the  separation  of 
the  main  heading  "Flushing"  and  "Cleaaing."    Tour  com- 
mittee feels  that  these  two  processes  being  so  intimately  con- 
nected both  in  their  operation  and  purpose,  should  be  listed 
'  under  one  heading. 
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The  Director  again  suggests  that  the  main  headings  "In- 
spection and  Complaints"  and  "Miscellaneous  Items"  should 
be  placed  as  sub-heads  under  the  other  main  heads.  Your 
committee  prefers  the  present  arrangement. 

It  has  also  been  suggested  that  Stable  and  Garage  Expenses 
should  form  a  separate  subdivision  of  costs.  In  the  form  as 
submitted,  these  are  supposed  to  be  included  in  the  general 
costs  of  labor  and  supplies  in  order  to  simplify  the  form.      ^ 

It  should  be  added  that  the  Director  recommends  an  addi- 
tional form  showing  the  method  of  financing  sewer  construc- 
tion and  also  that  a  statement  should  be  made  showing  the 
present  value  of  the  Sewer  SysteuL 

Lack  of  time  also  prevented  the  preparation  of  a  form  for 
Sewage  Disposal. 

Expressions  of  opinion  are  requested  on 

1.  Should   there   be    one   or   two   main   headings   for   items 
"Plusiag  and  CleaningI" 

2.  Should  "Inspection  and  Complaints" 

a.  remain  as  a  main  heading? 

b.  be  distributed  as  sub-heads  under  the  other  main 
heads I 

c.  be  distributed  under  present  main  and  aub-headst 

3.  Should  "Miscellaneous  Items" 

a.  remain  as  a  main  heading  t 

b.  be  distributed  as  sub-heads  under  the  present  main- 
heads  t 

c.  be  distributed  under  present  main  and  sub-headst 
i.     Should  "Stable  and  Garage  Expenses" 

a.  be  included  in  "Labor"  and  "Supplies"  as  per  form 
submitted  f 

b.  appear  as  additional  sub-headsT 
Remarks  and  suggestions. 
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Adopted  by  the  American  Society  of  Municipal  Improvements. 

FORM    2  — CONDENSED    FORM    FOR    REPORTING    SEWERS 

BUILT  DURING  YEAR.    THE  SAME  FORM  TO  BE  USED 

FOR  REPORTING  ENTIRE  SEWER  SYSTEM. 

House  Storm      i  , .  I      „      , 

Sewage.  Water         Combined.  I      TotaL 

feet,    miles,  feet    miles,  feet    miles.  feet- 
Stone 

Brick 

Concrete  plain 

Concrete  reinforced 

Concrete  pipe 

Vitrified  pii»e 

Cast  iron  pipe 


House  Connections 
Manholes 
Catch  Basins 
Inlets 
Flush  Tanks 


Tout  Cost  $ 

Note — Sewers  built  of  two  or  more  materials,  as  for  example  brick 
and  concrete,  should  be  classified  under  head  of  material  predominating. 
Adopted  by  Ike  American  Society  of  Municipal  Improvements. 

FORM  3— FORM  FOR  REPORTING  ANNUAL  COST  OF  MAINTE- 
NANCE AND  REPAIRS. 
A— Flushing  and  Cleaning. 

Com 

Ovtt  m«T  I 

^J!^-   Lcoith     SS:       heS'    Ubor     "Sd      Towl       I 

■>"  '"^      cluTiH  Sun-  t 


*Large  Sewers 
*Small  Sewers 

House  Connections 

Manhtries 


Total 
•Large  sewers  refer  to  sewers  large  e 
by  laborers  from  the  inside.    Small  sewe 
enter. 
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B — Re/miring. 
Brick  sewers 

Pipe  sewers 
House  Connections 
Manholes 


Total 
C — Pumping. 
Gallons 
Lift 


cbwsa  Supplies 

Operating  Expenses, 

Total 
D — Inspection  and  Complaints. 


Equtpmenl 

■nil  Tolml 

SuppllH 


DISCUSSION. 

Mb.  Rankix:  It  might  be  well  to  have  these  pinned  up 
here  80  that  all  may  examine  them.  Form  2  is  in  pra«tically 
the  same  shape  as  submitted  two  years  ago.  It  is  also  similar  ' 
to  the  one  used  by  the  Census  Bureau.  While  none  of  these 
reports  are  in  final  shape,  it  would  be  well  to  act  on  them,  so 
as  to  make  definite  progress. 

Mr.  Carpenter:  Is  the  committee  familiar  with  the  work 
of  the  Boston  Society  of  Civil  Engineers  along  this  same  lineT 
They  had  a  committee  a  number  of  years  ago  which  worked 
for  several  years  upon  such  a  form.  That  form  has  been  quite 
widely  circulated  in  New  England,  and  I  think  has  been 
adopted  by  the  Census  Bureau.  Within  a  year  the  Illinois 
Society  of  Engineers  recommended  adoption  of  a  form  for  re- 
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porting  sewerage  statistics,  and  referred  to  the  form  adopted 
by  the  Boston  Society,  and  recommended  its  adoption.  It  is 
desirable  that  our  forms  be  in  accord,  if  possible. 

Mr.  Folwell:  The  form  we  sent  around  two  years  ago 
was  practically  the  form  of  the  Boston  Society  of  Engineers. 
I  have  been  watching  that  for  some  years,  and  waa  hopeful  we  . 
would  get  something  in  accord  with  it-  Mr.  Rankin  states  his 
form  is  in  accord  with  that  of  the  Census  Bureau,  and  Mr. 
Carpenter  says  the  Census  Bureau  adopted  the  Boston  So- 
ciety's form  so  I  think  we  can  take  it  for  granted  there  is  no 
great  variance  between  the  Boston  form  and  that  the  com- 
mittee has  here. 

Mr.  Carpemtee:  That  is  all  true,  only  we  shouldn't  take 
it  for  granted. 

Mr,  Hallock:  As  to  blank  on  sewer  construction,  there 
was  discussion  last  year  as  to  depths  of  trench.  As  I  re- 
member it,  we  made  the  depths  jump  two  feet  at  a  time,  start- 
ing at  four,  going  six,  eight,  and  so  on. 

Mr.  Rakkin  :  I  do  not  believe  there  was  any  objection  to 
that  last  year;  that  was  decided  upon  as  being  correct. 

The  President:  The  committee  only  recommended  we- 
adopt  the  unit  for  measuring  sewers. 

Mr.  Folwell:  Why  was  it  that  the  materials  in  instances 
of  the  excavation  of  rock  and  also  pavement  removal  were  not 
classed  with  Material  of  Excavation,  rather  than  for  miscel- 
laneous classification  at  the  endf 

Mr.  Rankin  :  As  far  as  the  pavement  goes,  I  suppose  it  is 
because  of  my  own  experience.  As  a  rule,  our  sewers  are  built 
in  unpaved  streets,  and  it  is  rather  a  rare  occurrence  to  have 
pavement  to  remove — and  t  thought  that  might  come  under 
Remarks.  We  have  a  column  for  Nature  of  Soil,  and  in  a  foot- 
note we  say  to  put  the  rock  excavation  under  Other  Items. 
That  was  because  of  the  extra  cost  of  rock  excavation;  as  a 
general  rule  where  rock  is  encountered  there  is  either  a  bid 
price  or  an  allowed  price. 
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Mr,  Polwell:  In  moat  trenches  rock  and  soil  botli  occur, 
and  it  seemed  natural  to  think  they  won)d  be  classed  toother, 
at  least  in  parallel  columns. 

Mr.  Rankin:  If  you  encounter  rock,  our  idea  was  to  note 
it  in  the  column  Nature  of  Soil,  but  the  cost  of  the  rock  we 
would  put  in  this  other  column  headed  "Other  Items." 

Mb,  Polwell:  Were  there  any  explanations  to  accompany 
this  to  explain  one  or  two  itemsf  One  is,  as  to  what  point  the 
depth  of  the  sewer  is  to  be  taken  to,  whether  to  the  top  of  the 
sewer,  to  the  invert,  to  the  under  side  of  the  sewer. 

Mn.  Rankin  :  Our  practice  is  to  always  consider  the  depth 
to  what  we  call  the  water  run,  the  invert  of  the  sewer.  It 
would  be  well  to  put  such  an  explanation  in. 

Mr.  Potteu:  The  point  as  to  the  depth  of  the  sewer  is 
important.  In  going  over  some  plans  I  am  now  working  ou,  I 
find  that  some  of  the  plans  show  the  invert,  some  show  the  top 
of  the  sewer,  and  some  the  middle  of  the  sewer,  and  I  believe 
it  would  be  well  if  we  could  have  a  standard  on  this, 

Mb.  Rankin  :  I  would  feel  the  depth  should  be  the  extreme 
depth,  but  it  is  our  custom  to  call  the  depth  to  the  flow  line  or 
invert.    A  footnote  could  be  added  taking  care  of  this. 

Mr.  Polwell:  Another  important  point  is  whether  there 
is  any  difference  between  this  and  the  Boston  Society  of  Civil 
Engineers'  specifications.  Perhaps  Mr,  Carpenter  has  exam- 
ined into  that. 

Mr.  Carpenter:  I  have  had  no  opportunity  to  study  the 
work  of  the  committee,  but  I  understand  the  committee  is  not 
familiar  with  the  work  of  the  Boston  Society,  I  feel,  there- 
fore, the  committee  should  be  given  an  opportunity  to  study 
the  work  of  the  Boston  Society  before  we  finally  pass  on  this 
matter,  for  we  shall  both  lose  by  having  independent  forms 
if  we  can  agree  upon  one.  The  Boston  Society  has  not  covered 
anything  in  the  way  of  that  blue  print,  and  I  see  no  objection 
to  that.  As  to  the  form  of  reporting  sewerage  statistics  of 
the  Bo«*'*"  Society,  it  may  be  thought  that  in  their  summary 


498  AMEHICAN  SOCIETY  OF  MUNICIPAL  IMPBOTBMBITTS 

there  are  too  many  items,  but  the  saaie  explanation  mi^t  be 
made  that  Mr.  Folwell  made  this  morning  as  to  our  form  of 
contracts.  It  is  not  expected  that  each  engineer  shall  SU  them 
all  in,  but  it  was  the  endeavor  to  give  sufficient  items  to  cover 
the  majority  of  cases. 

Mh.  Eddy  :  I  would  like  to  say  a  few  words  as  to  the  work 
of  the  Sanitary  Section  of  the  Boston  Society  of  Civil  Engi- 
neers. Six  or  eight  years  ago  a  committee  Was  appointed  to 
devise  forms  for  statistics  for  sewerage  work,  and  these  forms 
were  adopted  by  the  Boston  Society,  There  are  some  of  the 
blanks  here.  These  forms  cover  not  only  sewerage,  the  col- 
lecting system,  but  also  pumping  statistics  and  sewage  treat- 
ment statistics.  On  account  of  the  relatively  large  number  of 
methods  of  treating  sewage,  they  are  more  or  less  voluminous 
in  the  pamphlet  form. 

The  original  eommittee 's  work  was  supplemented  by  the 
work  of  another  eommittee,  which  attempted  to  compile  sta- 
tistics, and  in  its  first  report  compiled  statistics  from  some 
thirty  cities  and  towns.  This  committee  was  reappointed  and 
extended  the  work  another  year,  reporting  on  some  fifty  cities 
and  towns.  Those  reports  are  in  print  and  are  in  the  files  of 
the  Journal  of  the  Association  of  Engineering  Societies. 

Five  <fr  six  years  ago  the  Census  Bureau  took  this  matter 
up,  and  the  committee  of  the  Boston  Society  co-operated  with 
the  officials  of  the  Census  Bureau,  the  result  being  that  the 
Census  Bureau  adopted,  in  considerable  measure,  the  forma 
previously  adopted  by  the  Boston  Society,  and  in  the  census 
report  entitled  General  Statistics  of  Cities,  1909,  you  will  find 
the  first  and  only  report  of  the  Census  Bureau  giving  statistics 
in  this  form  in  detail.  I  think  if  it  is  possible  for  us  to  agree 
on  forms,  it  would  be  beneficial  to  all  concerned.  The  fact 
that  the  Census  Bureau  has  established  a  set  of  forms  leads 
me  to  think  we  would  do  well  to  follow'  the  form  of  the 
Census  Bureau  so  far  as  is  compatible  with  the  results  we 
desire  to  obtain. 
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The  blue  print  contains  figures  largely  on  cost  of  building 
sewers,  which  has  not  been  included  in  the  work  of  the  Boston 
Society.  I  think  that  is  desirable,  and  that  the  committee  is 
to  be  congratulated  on  the  work  it  has  undertaken.  There  is 
no  reason -why  a  committee  of  the  Boston  Society  might  not 
be  authorized  to  confer  with  your  eommittee,  if  yon  care  to 
continue  the  investigation. 

Mr.  Folwell:  Am  I  correct  in  thinking  that  I  recall, 
within  the  last  few  months,  the  Boston  Society  publishing  a 
statement  in  connection  with  this,  that  considering  the  fact 
that  the  Census  Bureau  had  practically  taken  over  the  form 
of  that  Society,  and  was  going  to  carry  out  the  work  of  col- 
lecting statistics  on  this  form,  the  Boston  Society  had  decided 
to  leave  the  matter  entirely  in  the  hands  of  the  Census  Bureau  T 

Mr.  Eddy  :    I  believe  that  is  correct, 

Mr.  Folwell:  And  our  Committee  state  that  they  have 
submitted  these  forms  to  the  Ceii.ius  Bureau,  and  they  are  in 
accord  with  those  the  Census  Bureau  is  to  use;  so  there  could 
be  very  little  disparity  between  nur  forms  and  those  of  the 
Boston  Society. 

Mr.  Rankin:  Of  course,  duplication  of  forms  would  be 
worse  than  useless.  This  blue  print  form  seems  new,  and  as  it 
hag  been  approved  by  the  Census  Bureau,  it  might  be  well  for 
us  to  adopt  that.  Form  2  is  practically  the  same  as  a  certain 
part  of  the  Boston  Society's  form,  and  is  also  very  nearly 
identical  with  the  form  used  in  this  report  to  which  Mr.  Eddy 
has  referred,  and  with  which  I  am  familiar.  We  recommend 
Forms  1  and  '2  for  adoption,  and  submit  a  teutative  form  No,  3. 
I  have  corresponded  with  the  Director  of  the  Census,  and  we 
do  not  agree  on  certain  details,  and  we  present  this  Form  3  in 
the  hope  that  the  members  of  the  Society  will  criticise  it  and 
give  us  the  benefit  of  their  views,  that  we  may  make  a  final 
report  -next  year.  Still  another  form  for  reporting  sewage 
disposal  should  be  made,  but  lack  of  time  has  prevented  our 
taking  it  up.    I  hope  next  year's  committee  can.    The  Director 
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of  the  Census  suggested  that  in  Form  1  there  be  added  a  num- 
ber of  columns  showing  the  methods  of  financing  this  con- 
struction. I  replied  that  it  seemed  to  me  the  form  was  long 
enough,  and  it  might  be  better  either  to  explain  in  the  context 
how  these  sewers  were  financed,  or  to  have  still  another  form 
showing  that  in  detail. 

Mr.  Matthew  Bbowx  :  I  should  like  to  ask  a  question. 
Suppose  I  have  a  sewer,  say  11,000  feet  long,  and  in  some 
places  we  have  to  go  through  a  hill,  where  it  will  be  24  feet 
deep.  The  material  is  practically  the  same  from  top  to  bottom. 
At  what  ratio  should  the  cost  of  that  increased  depth  be  fig- 
ured as  you  go  down  in  that  trench^  Is  there  any  one  who 
can  give  me  a  basis  on  which  to  figure  the  difference  in  depth  T 

Mr.  Folwell:  I  do  not  think  you  could  give  any  fixed 
amount  per  unit  of  two  feet.  There  is  apt  to  be,  and  there  ia, 
in  most  trench  work,  what  you  might  call  a  critical  point.  If 
it  is  ail  band  work,  a  man  can  tlirow  dirt  out  of  a  trench  up 
to  8  or  10  feet ;  if  it  goes  beyond  that,  you  have  to  stage  it  out, 
and  it  has  to  be  handled  twice.  That  is  the  critical  point.  Tou 
might  have  a  unit  in  grades  from  4  to  6  feet,  from  6  to  8,  and 
possibly  from  8  to  10,  but  there  you  would  jump.  I  don't 
think  you  could  take  a  given  sum,  and  say  you  could  use  that 
everj-  two  feet.  You  could  have  it  so  much  from  2  to  4,  so 
much  from  4  to  6,  so  much  from  6  to  8,  and  so  on.  Half  the 
bids  on  sewer  work  are  given  in  that  form. 

The  President:  Isn't  it  a  fact  there  would  be  only  one  or 
two  items  on  any  one  sewer  rs  to  that! 

Mr.  Folwell  :  Yes.  And  again,  if  there  were  a  long  line 
of  sewer  in  level  country,  and  the  sewer  had  to  fall  a  little 
more  rapidly  than  the  ground,  say  it  was  8  feet  at  the  upper 
end  and  12  feet  at  the  lower  end,  if  it  were  all  let  in  one  con- 
tract, I  do  not  think  it  would  be  necessary  to  make  the  varia- 
tion. But  take  a  place  where  they  are  letting  sewers  all  over 
town,  they  might  vary  from  6  to  12  feet  in  a  short  distance. 
It  might  go  through  a  hill,  and  vary  from  6  to  12,  and  back  to 
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8  at  the  other- end.  There  it  would  be  impossible  for  a  eon- 
traetor  to  do  justice  to  himself  in  bidding  a  lump  snm  per  foot 
of  sewer  regardless  of  depth.  No  man  except  with  the  use  of 
a  large  amount  of  higher  mathematics  could  arrive  at  an  aver- 
age cost,  and  it  was  in  such  cases  as  that  where  we  arranged 
for  two-foot  intervals. 

Me.  Hodgdos:  Do  you  usually  let  these  sewers  without 
classifieation,  and  let  the  contractor  assume  his  own  responsi- 
bility as  to  thatT 

Me.  Pol  well:    Of  material  1 

Mb.  HoDODOJf :    Yes,  sir. 

Mb.  Folwell:  That  is  done  in  some  cases,  and  I  think  some 
cities  do  it  to  avoid  trouble  with  the  engineer,  and  to  avoid 
lawsuits  over  the  classification.  The  matter  of  classifieation 
is  a  difQeult  one,  and  it  has  not  been  solved,  and  considering 
the  number  of  combinations  of  classifications  run  across,  it  will 
probably  never  be  solved.  As  I  remember,  the  specification 
adopted  -by  this  Society  offered  two  classifications,  earth  and 
rock,  and  the  attempt  is  made  to  define  rock  as  correctly  as 
possible,  and  anything  that  is  not  rock  is  earth.  That  leaves 
the  question,  whether  you  will  include  under  earth,  hard  pan. 
It  is  difficult  to  handle. 

The  President:  In  railroad  work  we  classify  it  as  rock 
and  earth,  and  anything  not  rock  is  earth, 

Mr.  Talbot:  The  claBsification  in  West  Virginia  on  the 
Norfolk  &  Western  is  hard  pan,  loose  rock  and  solid  rock. 
Anything  you  could  plow  with  four  horses  was  considered  hard 
pan;  but  there  is  confusion  there.  It  would  only  confuse  the 
engineer. 
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REPORT   OF  SUB-COMMITTEE  ON   STKEET   CLEANING 
AND  REFUSE  COLLECTION  AND  DISPOSAL. 

By  J.  T.  Fetherston,  Chairman. 

At  the  1913  Convention  a  "Standard  Form  for  Statistics 
of  Municipal  Refuse,"  adopted  by  the  American  Public  Health 
Aasociation  in  1911,  was  presented  for  discussion. 

A  Special  Committee  of  the  Sanitarj'  Engineering  Section 
of  the  American  Public  Health  Association  reported  in  Sep- 
tember, 1913,  on  statistics  gathered  according  to  the  standard 
form  for  the  year  1912.  Seventy-five  citjes  were  requested  to 
provide  information,  and  eight  replied,  of  which  only  five  re- 
turned the  form  made  out  as  requested.  These  five  cities  were 
"Waahington,  D.  C,  New  York,  N.  T.,  Chicago,  111.,  Milwaukee, 
Wis.,  and  Salem,  Mass.  Of.  the  five  forms  received  from  the 
foregoing  cities,  two  were  incomplete.  Thus,  only  6.7  per 
cent,  of  the  cities  communicated  with  made  a  complete  return 
on  the  standard  form. 

Prom  past  experience  of  the  Society,  it  is  apparent  that 
detailed  statistics  regarding  street  cleaning,  refuse  collection 
and  refuse  disposal  are  not  available  today  in  such  form  as 
will  be  of  service  in  analyzing  the  reports  and -deducing  there- 
from facts  which  Will  be  beneficial  for  municipalities.  It  is 
likewise  evident  that  a  preliminary  campaign  of  education 
will  be  necessary  to  awaken  cities  to  a  realization  of  the  neces- 
sity for  and  advantages  of  standard  forms  of  statistics.  Tour 
sub-committee  has  therefore  drafted  a  verj'  general  set  of 
question  covering  street  cleaning  and  refuse  collection  and 
disposal,  for  the  purpose  of  compiling  such  information  as 
cities  can  moat  readily  furnish,  with  the  object  of  eventually 
providing  a  more  detailed  set  of  forms,  after  the  advantages 
resulting  from  the  general  statistics  have  been  realized  by  all 
cities,  particularly  those  represented  in  the  membership  of 
the  Society. 
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The  answers  to  the  general  questions  which  follow  will  en- 
able engineers,  superintendents  and  mangers  interested  in 
street  cleaning  work  to  deduce  from  the  statistics  certain 
broad  relations  between  definite  physical  facts  (pavement  areas 
or  city  areas),  population,  employees,  work  quantities,  and 
costs,  which  will  be  of  service  in  evaluating  street  cleaning 
activities  among  various  municipalities.  The  suggested  ques- 
tions are  herewith  presented  for  examination  and  discussion. 

OsNERAL  Data  Oy  Street  Cleamino,  Refuse  Collection  And 
Disposal. 
General  Information: 

City  of Year 

Area Sq.   Miles 

Population 

Street  Cleaninq  Data: 

1.  Length  of  streets  subject  to  regular  cleaning,  in  miles. 

2.  Vehicular  traffic  area  (in  square  yards)  subject  to  reg- 
ular cleaning. 

3.  Sidewalk  area  (if  any)  in  square  yards,  subject  to  reg^ 
ular  cleaning. 

i.  Areas  (in  square  yards)  of  different  classes  of  pave- 
ment subject  to  regular  cleaning. 

Sheet  asphalt Cobble.  

Asphalt  block,        Brick,  

Granite  block,        Wood  block,  

Medina  block Iron  Slag,  

Belgian  block Concrete  Mac'dm  

Trap, ,        Bituminous,  


5.  Average  number  of  single  cleanings  of  traffic  area  per 
year, 

6.  Average  number  of  single  sidewalk  cleanings  per  year. 

7.  Amottnt  (in  cubic  yards)  of  street  sweepings  collected 
per  year. 
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8.  Methods  of  street  cleaniog  in  operation : 

(a)  Hand    broom 

(b)  Horse  sweeping  machines 

(c)  Hose  flushing 

(d)  Horse  machine  flushing 

(e)  Horse  machine  sprinkling 

(0  Motor  machine  sweeping 

(g)  Motor  flushing  or  sprinkling 

(h)  Other  methods -. 

9.  Method  of  removing  and  disposing  of  street  sweepings: 

(a)  By  contract 

(b)  By  city  force  and  equipment 

(c)  Method  of  disposal 

10.  Number  of  workmen  (sweepers,  laborers,  drivers,  etc., 
excluding  supervisory  force)  employed  in  cleaning  the  streets 
by  different  methods: 

(a)  Hand  broom,  

(b)  Horse  sweeping  machines,  

(c)  Hose  flushing,  

(d)  Horse  machine   flushing,  

(e)  Horse  machine  sprinkling.  

(f)  Motor  machine  sweeping,  

(g)  Motor  flushing  or  sprinkling, 

(h)  Other  methods,  

11.  Total  force  employed  in  street  cleaning,  and  salaries 
or  wages,  including  supervisory  force,  clerical  force,  and  work- 
men: 

No.  $ 

12.  Average-  hours  workmen  employed,  per  day per 

week  

13.  Force  employed  Sundays  and  holidays. 

14.  Seasonal  variations  in  force,  increase  or  decrease,  win- 
ter and  summer. 

15.  Is  street  cleaning  work  performed  by  the  city  or  by 
contract  t 

16.  Total  cost  per  annum  for : 

(a)  Street   cleaning   proper.  $ 

(b)  Removal  of  street  sweepings,  

(c)  Disposal  of  street  sweepings.  

(Note  kinds  of  expenses  included  above. — supervision,  labor,  renew- 
als, supplied,  interest  and  depreciation.  Strike  out  those  not  included, 
and  if  possible  give  details  of  charges). 
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17.     Note  any  revenues  derived  from  street  sweeping  or 
disposal  of  street  sweepings. 
Rbfosb  Oollection  Data  : 

1.  Kind  of  refuse  collected  (mark  with  x) : 

(a)  Household  refuse: 

Rubbish, 
Garbage. 

(b)  Trade  or  industrial  refuse. 

(c)  Dead  animals. 

(d)  Others  solid  wastes,  (specify  kind). 

2.  Household  refuse: 

(a)  Is  householder  required  to  separate  refuse  into  classes,  and  what 
classes  ? 

(b)  Types  of  receptacles  used. 

(c)  Frequency  of  removal. 

(d)  Location  of  receptacles  and  where  placed  (or  removal. 

3.  Household  refuse  collection : 

(a)  Is  collection  made  by  contract  or  by  City? 

(b)  Type,  number  and  capacity  of  vehicles  used  for  collection. 

(c)  Time  of  collection    (night   or   day  hours). 

(d)  Population   from   which  household   refuse  is   collected. 

(e)  Amount   (cubic  yards)   of  household  refuse  collected  for  year. 

Ashes Rubbish Garbage 

(f)  Number  of  laborers  and  drivers  employed  in  collecting  and  re- 
moving household  refuse. 

(g)  Total  number  of  men  of  different  grades  (superintendents,  fore- 
men, clerks,  laborers,  drivers,  hostlers,  etc.)  employed  in  household  refuse 
collection,  and  their  daily  wages: 

No.                                                                                     $ 
(h)  Number  of  hours  refuse  collectors  work  per  day ,  per 

(i)  Are  collections  made  on  Sundays  and  holidays? 

(j)   Total  cost  of  collecting  household  refuse  for  year. 

(Note  the  kinds  of  expenses  included  in  the  above, — supervision,  labor, 
repairs,  renewals,  supplies,  interest  and  depreciation.  Strike  out  those 
not  included,  and  if  possible  give  details  of  charges). 

(k)  Is  householder  taxed  directly  for  collection  and  removal  of 
household  refuse,  or  is  the  work  paid  for  out  of  general  tax  levy? 

Bbfcse  Disposal  Data  : 

1.    Methods  of  refuse  disposal. 

(a)   Househdd  refuse: 

Garbage  

Rubbish    
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(b)  Trade  or  industrial  refuse 

(c)  Dead  Aniipals  

(d)  Other  solid  wastes  

2.  LooatioDB,  types  and  capacities  of  disposal  works. 

3.  Amounts  of  refuse  (in  cubic  yards  and  tons)  disposed 
of  during  year  by  Various  methods. 

Cubic  Yards  Tons  Method 

Ashes, 
Rubbish, 
Garbage. 

4.  Number  of  laborers  and  other  grades  of  employees  en- 
gaged in  the  disposal  of  refuse,  with  salaries  or  wages  paid. 

No  $ 

5.  Number  of  hours  men  work  on  refuse  disposal,  per 
day per  week 

6.  Are  men  employed  Sunday  and  holidays  t 

7.  Total  cost  of  refuse  disposal  for  the  year. 

(Note  kinds  of  expenses  included  in  the  above. — supervision,  labor, 
repairs,  renewals  supplies  interest  and  depreciation.  Strike  out  those 
not  included,  and  if  possible  give  details  of  charges). 

8.  Are  householders  taxed  directly  for  refuse  disposal, 
or  is  work  paid  for  out  of  general  tax  levyt 

9.  Are  any  revenues  derived,  directly  or  indirectly,  from 
the  disposal  of  refuse!    Give  details. 


REPORT  OF  COMMITTEE  ON  STANDARD 
SPECIFICATIONS. 

Your  General  Conunittee  on  Standard  Specifications,  hav- 
ing held  almost  eontiouous  sessions  during  tlie  week  and  hav- 
ing received  and  discussed  and  held  hearings  on  the  reports 
submitted  by  the  several  sub-committees,  beg  leave  to  submit 
complete  specifications  as  modified  iu  sJ>me  iostaoces  by  con- 
ference between  the  sub-committees  and  the  General  Commit- 
tee, as  follows : 

1.  Stone  Block  Paving — H,  H.  Schmidt,  Chairman. 

2.  Brick  Paving— E.  H.  Christ,  Chairman. 

3.  Concrete   Paving   and   Concrete    Sidewalks — C.   A.    P. 
Babcock,  Chairman. 

4.  Broken   Stone    and   Gravel    Roads — A.   H.   Blanc  hard, 
Chairman. 

5.  Asphalt  Paving — Francis  P.  Smith,  Chairman. 

6.  Sewers — E.  J.  Fort,  Chairman. 

These  specifications,  for  the  most  part,  are  corrections  of 
typographical  errors  in  the  specificatioDs  heretofore  printed 
and  a  harmonizing  of  discrepancies  between  the  specifications 
of  the  A.  S.  P.  S.  and  this  Association,  where  specifications  had 
been  adopted  by  the  respective  Associations,  and  certain  other 
changes  which  the  sub-committees  and  the  General  Committee 
have  considered  improvements,  tending  to  clarify  the  specifi- 
cations and  more  definitely  stating  certain  requirements  in  said 
specifications,  about  which  there  bad  been  more  or  less  contro- 
versy and  ambiguity.  Tour  committee  will  make  a  verbal 
statement  showing  the  changes  in  the  several  specifications 
submitted  from  those  heretofore  adopted,  and  would  request 
the  chairmen  of  the  respective  sub-committees  to  supplement 
such  statement  by  further  explanation,  in  order  that  the  Con- 
vention may  know  what  is  embodied  in  the  Way  of  modifica- 
tions in  these  specifications  from  those  heretofore  adopted. 
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As  far  as  your  General  Conunittee  has  been  able  to  learn  in 
regard  to  the  specifications  enumerated  abore,  all  questions  of 
serious  disagreement  over  points  of  contention  have  been  ad- 
justed. 

Specifications  for  sewers  are  presented  practically  as 
printed  in  the  1913  proceedings,  which  embodied  practically 
the  suggestions  made  at  the  lest  meeting.  There  have  been, 
however,  objections  made  to  Sections  205  and  210  as  printed. 
There  not  being  time  at  present  to  thoroughly  discuss  these 
sections,  the  committee  recommends  that  the  specifications  as 
presented  be  approved  and  adopted  with  the  exception  of  the 
two  sections  mentioned  above.  That  these  two  sections  be 
■  printed  in  their  regular  place,  each  one  to  be  followed  by  an 
alternative  section,  which  will  be  sent  to  the  Secretary  by  Mr. 
Parmalee  and  that  these  two  sections  be  finally  determined 
upon  at  the  next  meeting. 

In  regard  to  specifications  for  Wood  Block  Paving,  E.  R. 
Dntton,  Chairman,  your  General  Committee  would  recommend 
that  the  specifications  as  herewith  submitted  be  printed  in  the 
Annual  Proceedings  and  that  the  consideration  of  adoption  of 
these  specifications  go  over  until  the  next  annual  Convention. 
In  regard  to  Bituminous  Paving,  Linn  White,  Chairman, 
your  committee  requests  permission  to  make  a  supplemental 
report  either  this  evening  or  at  tomorrow's  session,  which  re- 
port it  is  hoped  may  present  an  agreement  of  all  the  conflict- 
ing opinions  in  the  Society  on  this  subject. 

Note — Here  follows  the  presentation  of  the  several  specifi- 
cations recommended  in  the  order  given  above  with  a  verbal 
statement  of  the  modifications  contained  therein  from  previous 
specifications  on  the  same  subject. 

Respectfully  submitted, 

Geo.  W.  Tillson,  Chairman. 
E.  A.  Fisher, 

M.  R.  SllEKItERD, 

Committee. 


REPORT  OF  SUB-COMMITTEE  ON  SPECIFICATIONS  FOB 
STONE  BLOCK  PAVING. 

To  the  Committee  on  Standard  Speeifieatious : 
Gentlemen : 

Tour  Sub-Committee  on  Stooe  Block  Paving  Specifications 
reports  as  follows :  " 

We  recommend  some  changea  in  the  specifieationa  for  stone 
block  paving,  adopted  by  this  association  at  its  meeting  at 
Wilmington,  Delaware,  held  Oct.  7th,  8th,  9th,  and  10th,  1913. 

It  ia  essential  that  the  cniehing  strength  of  the  granite  be 
fixed,  and  it  is  therefore  suggested  that  a  minimum  of  20,000 
pounds  crushing  strength  be  specified. 

As  a  result  of  numerous  tests  made  on  Granite  Paving 
Blocks  which  have  heen  in  actual  use,  it  has  been  found  that 
the  toughness  of  11  before  specified  is  entirely  too  high.  A 
number  of  granites  which  have  given  good  satisfaction  have 
tested  as  low  as  8  for  toughness,  so  that  the  specification  has 
been  changed  from  11  to  9. 

Very  little  data  is  available  as  to  the  tests  required  for 
granite  paving  purposes,  and  a  furthi-r  investigation  of  this 
subject  is  desirable. 

The  former  specification  called  for  a  depth  of  block  not  less 
than  five  (5)  nor  more  than  five  and  one-half  (51^)  inches 
deep.  The  general  practice  has  been  to  obtain  as  nearly  as 
possible  a  block  five  (5)  inches  deep,  and  therefore  it  is  sug- 
gested that  the  limits  of  the  depth  be  fixed  at  not  less  than 
four  and  three-quarter  {i-%,)  inches,  nor  more  than  five  and 
one-quarter  (5^)  inches. 

It  has  been  the  practice  in  a  number  of  cities  for  several 
years,  to  use  a  napped  or  reeut  granite  block.  Many  of  our 
larger  cities  have  a  considerable  mileage  of  granite  block  pave- 
ment, consisting  of  old  and  worn  blocks  approximately  twelve 
(12)   inches  long,  four  (4)  inches  wide,  and  eight  (8)  inches 
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deep.  Often  these  blocks  can  be  redressed  to  conform  to  the 
specification  for  new  blocks,  or  where  that  is  considered  too 
expensive,  they  can  be  cnt  in  two  and  relaid  with  the  new  face 
upward.  A  great  improvement  over  the  old  pavement  is  thereby 
effected  at  a  considerable  saving  over  the  coat  of  new  granite 
blocks.  Care  should  be  exercised,  however,  in  doing  work  of 
this  nature,  to  use  only  granite  of  a  character  which  makes  a 
satisfactory  paving  block,  as  many  of  the  old  granite  blocks 
were  made  of  granite  which  is  not  suitable  for  paving  purposes. 
The  specification  adopted  in  1913  called  for  a  cushion 
course  of  sand  varying  in  depth  from  one  (1)  to  two  (2) 
inches.  We  believe  that  this  cushion  conrse  should  be  reduced 
to  a  minimum,  and  it  is  suggested  to  obtain  a  cushion  course 
averaging  not  more  than  one  (1)  inch  in  thickness.  This  will 
require  that  the  surface  of  the  concrete  is  finished  more  ac- 
curately than  has  often  been  done  in  paat  practice. 

No  change  has  been  made  in  the  character  of  the  gas  tar 
pitch  filler,  although  some  tests  have  been  added,  but  the 
asphalt  filler  has  been  changed  somewhat,  and  we  believe  its 
character  will  be  improved  by  the  change. 

Further  investigation  regarding  bituminous  filler  is  de- 
sirable. 

The  changes  outlined  in  this  report  have  been  incorporated 
in  the  proposed  specification,  together  with  some  other  slight 
changes  and  additions,  and  your  sub-committee  hereby  recom- 
mends the  adoption  of  the  revised  specifications  presented 
herewith. 

H.  H.  Schmidt,  Ckairmanj 
L,  D.  Cdtcheon, 
M  R.  Shbrrebd, 
William  A.  IJowell, 
John  E,  Bamsat, 

Cammiltee. 
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SPECIFICATIONS  FOR  STONE  BLOCK  PAVING. 
Adopted  October  8,  1914. 
Note — These  specifications  will  be  modified  from  time  to 
time  to  keep  them  fully  up  to  date.  SuggeBtions  as  to  modifi- 
cations or  additious  are  solicited  and  should  be  sent  to  the 
Secretary,  or  to  H.  H.  Schmidt,  Chief  Engineer,  Bureau  of 
Highways,  BrookljTi,  N.  Y.,  Chairman  of  the  Sub-Committee 
on  Specifications  for  Stone  Block  Paving,  and  George  W.  Till- 
son,  Boro  Hall,  Brooklyn,  N.  T.,  Chairman  of  General  Com- 
mittee on  Standard  Specifications.- 

COPVRIOHTED,  1S15. 

(Any  munlclpalltr  will  be  glvpn  (re«  permlnlon  to  use  these  rpeclDcatlans  or  %Bj 
part  at  theiD  apon  application  to  the  Secretair.) 


NEW  GRANITE  PAVING  BLOCKS. 

1.  The  paving  blocks  shall  be  of  medium  grained  granite, 
showing  an  even  distribution  of  constituent  minerals,  of  uni- 
form quality  and  texture,  without  seams,  scales  or  discolora- 
tions  showing  disintegration,  free  from  an  excess  of  mica  or 
feldspar,  and  equal  in  every  respect  to  the  sample  in  the  office 
of  the  Engineer. 

The  granite  shall  have  a  crushing  strength  of  not  less  than 
twenty  thousand  (20,000)  pounds  per  square  inch,  combined 
with  a  uniform  structure  and  toughness.  The  toughnsss  shall 
be  not  less  than  nine  (9),  as  determined  by  the  method  em- 
ployed at  the  United  States  Department  of  Agriculture,  Office 
of  Public  Koads. 

Certificates  and  Samples. 

2.  Contractors  shall  file  with  the  Engineer  at  or  before 
the  time  of  bidding,  a  certificate  showing  the  name  and  loca- 
tion of  the  quarry  from  which  it  is  proposed  to  obtain  the 
blocks,  also  a  certified  copy  of  a  report  from  the  United  States 
Department  of  Agriculture,  showing  the  crushing  strength  and 
toughness  of  the  granite  which  it  is  proposed  to  use. 

llie  following  samples  of  specification  blocks  and  granite 
of  the  kind  it  is  proposed  to  use,  shall  be  filed  with  the  Engi- 
neer on  or  before  the  date  of  bidding: 
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Three  (3)  specification  granite  blocks.' 
Three  (3)  granite  cubes  measuring  three  (3)  inches  on  a 
side,  accurately  cut  and 'finely  dressed,  for  testing  purposes. 

3.  The  blocks  shall  be  of  the  following  dimensions:  Not 
less  than  eight  (8)  nor  more  than  twelve  (12)  inches  long  on 
top;  not  less  than  three  and  one-half  (3'/^)  nor  more  than  four 
and  one-half  {i^^)  inches  wide  on  top ;  not  less  than  four  and 
three-quarters  (4%)  nor  more  than  five  and  one-quarter  (514) 
inches  deep. 

The  blocks  shall  be  so  dressed  that  the  faces  will  be  ap- 
proximately rectangular  in  shape,  and  the  ends  and  aides  suf-~ 
fieiently  smooth  to  permit  the  blocks  to  be  laid  with  joints  not 
exceeding  one-half  (V^)  inch  in  width  at  the  top,  and  for  one 
(1)  inch  downward  therefrom,  and  not  exceeding  one  (1)  inch 
in  width  at  any  other  part  of  the  joint.  The  top  surface  of 
the  block  shall  be  so  cut  that  there  will  be  no  depressions 
measuring  more  than  three-eightlft  {%)  of  an  inch  from  a 
straight  edge  laid  in  any  direction  on  the  top  and  parallel  to 
the  general  surface  thereof. 

Not  more  than  one  drill  hole  shall  show  on  the  head  of  the 
block,  and  none  on  the  ends.  An  allowance  of  not  over  an 
average. of  one  block  showing  drill  hole  on  the  side,  will  be 
permitted  to  a  square  yard  of  pavement. 

Care  shall  be  exercised  in  handling  the  blocks,  so  that  the 
edges  and  comers  shall  not  be  chipped  or  broken,  as  blocks 
otherwise  acceptable  may  be  rejected  on  account  of  apawling. 

4.  The  blocks  shall  be  sorted  and  laid  in  courses  of  uni- 
form width,  except  in  special  cases,  as  may  be  ordered. 

NEW    SANDSTONE    PAVING    BLOCKS. 

5.  The  paving  blocks  shall  be  of  sound,  hard  aandatooe, 
free  from  clay,  seams,  or  defects  which  would  injure  them  for 
paving  purposes,  of  uniform  quality  and  texture,  and  equal  in 
every  respect  to  the  sample  in  the  office  of  the  Engineer. 

The  blocks  shall  be  of  the  following  dimensions :  Not  less 
than  eight  (8)  nor  more  than  ten  (10)  inches  long  on  top;  not 
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leas  than  three  and  one-half  (31^)  nor  more  than  six  (6)  inches 
wide  on  top ;  not  less  than  four  and  three-quartprs  (4%)  nor 
more  than  flye  and  one-qnarter  (5^4)  inches  deep. 

RECUT  OR  REDRESSED  PAVING  BLOCKS, 

6.  When  the  use  of  blocks  reciit  from  old  paving  blocks 
is  permitted,  such  blocks  must  comply  with  the  specifications 
for  quality  of  stone,  as  required  for  new  blocks.  The  dimen- 
sions may  be  varied,  depending  upon  the  size  of  the  old  blocks 
which  are  to  be  redressed,  and  the  character  of  the  pavement 
which  it  is  sought  to  obtain. 

Sdb-Fodndation, 

7.  Any  soft  or  spongy  material  b^ow  the  sub-grade,  shall 
be  replaced  with  sand,  gravel,  or  other  material,  as  directed 
by  the  Engineer,  and  thoroughly  rammed  or  rolled  (when 
such  extra  fill  exceeds  5  cubic  yards  payment  will  be  made 
for  the  excess). 

In  excavating,  care  shall  be  taken  not  to  disturb  the  sab- 
fonndation,  except  where  necessary  to  remove  the  soft  or 
spongy  material. 

The  entire  sub-foundation  shall  be  compact  and  bard,  and 
the  Contractor  will  be  required  to  ram  or  roll  it  thoroughly 
with  a  roller  satisfactory  to  the  Engineer. 

CoNORETB  Babe. 

8.  After  the  aub-foundation  has  been  prepared  to  the  sat- 
isfaction of  the  Engineer,  a  concrete  foundation  six  (6)  inches 
thick  shall  be  laid  thereon.  The  concrete  shall  conform  with 
the  standard  specifications  for  concrete  for  paving  founda- 
tions, as  determined  by  this  association. 

The  grading  and  sub-foundation  shall  be  completed  at  least 
fifty  (50)  feet  in  advance  of  the  laying  of  concrete. 

CnsHioN  CornsE. 

9.  On  the  concrete  base  shall  be  spread  a  layer,  averaging 
one   (1)   inch  in  depth,  of  clean,  coarse,  drj'  sand,  free  from 
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all  gravel  exceeding  one-quarter  {i4)inch  in  size.  Upon, this 
sand  bed  the  blocks  shall  be  laid  in  courses  at  right  angles 
to  the  line  of  the  street,  and  in  a  straight  line  from  curb  to 
curb,  except  in  special  cases,  when  they  shall  be  laid  at  such 
an  angle  as  may  be  directed  by  the  Engineer.  The  blocks 
shall  be  laid  as  closely  as  possible,  each  block  touching  the 
adjoining  one  on  sides  and  ends,  and  in  courses  of  uniform 
width.  A.11  joints  shall  be  broken  with  a  lap  of  at  least  three 
(3)  inches.  The  blocks  shall  not  be  laid  more  than  twenty- 
five  (25)  feet  in  advance  of  the  ramming. 

Filling  Joints. 

10.  Depending  iipfm  the  kind  of  filler  to  be  used  in  the 
joints,  the  following  specifications  A,  B.  or  C,  shall  govern 
the  use  of — Gas  Tar  Pitch  (A)— Asphalt  (B) — or  cement 
Gront  (C). 

A. — Gas  Tar  Pitch  Filler. 

11.  Immediately  after  the  blocks  are  laid,  sufficient  coarse, 
hot  gravel  shall  be  spread  over  the  surface,  and  swept  into 
the  joints,  to  fill  the  space  between  the  blocks  to  a  depth  of 
about  two  (2)  inches  from  the  bottom.  The  blocks  shall  then 
be  rammed,  to  settle  and  compact  thoroughly  the  first  layer  - 
of  gi'avel  in  the  joints,  and  so  as  to  leave  no  blocks  above  or 
below  the  general  surface  of  the  finished  pavement.  The  joints 
shall  then  be  poured  one-half  full  with  gas  tar  pitch  filler, 
as  hereinafter  described,  and  then  filled  to  within  one-half 
(i/^)  inch  of  the  surface  with  hot  gravel,  and  again  poured 
with  the  filler.  This  last  pouring  shall  be  fiush  with  the  sur- 
face of  the  blocks  at  the  joints.  This  final  pouring  of  the 
filler  shall  be  immediately  followed  with  a  sufficient  amount 
of  hot  gravel  applied  at  the  joints  to  cover  the  filler.  The 
gravel  shall  be  clean.  wa.shed  gravel,  between  one-eighth  (^) 
and  three-eighths  (%)  inch  in  its  largest  dimension,  not  over 
twenty-five  (25)  per  cent,  of  which  shall  be  of  the  three- 
eighths  (^Ji)  inch  size.  The  filler  shall  also  comply  with  the 
following  test  requirements: 
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1.  It  shall  have  a  specific  gravity  between  1.23  and  1.33 
at  60  degrees  Pahr. 

2.  It  shall  have  a  melting  point  between  110  and  125  de- 
.  grees  Pahr.,  determined  by  the  cube  method  in  water. 

3.  It  shall  contain  not  less  than  twenty  (20)  per  cent,, 
nor  more  than  thirty-five  (35)  per  cent,  of  free  carbon  in- 
soluble in  hot  benzol  or  chloroform. 

4.  It  shall  contain  not  more  than  one-half  (V-)  per  cent. 
of  inorganic  matter. 

5.  It  shall  be  free  from  water. 

6.  It  shall  have  a  ductility  of  not  less  than  sixty  (60) 
centimeters  at  77  degrees  Pahr. 

The  gas  tar  pitch  filler  shall  be  used  on  the  work  at  a 
temperature  of  not  le-ss  than  two  hundred  and  fifty  (250)  de- 
grees Fahr.  and  shall  at  no  time  be  heated  above  three  hun- 
dred and  twenty-five   (325)   degrees  Fahr. 

In  applying  the  gravel  and  filler  care  shall  be  taken  that 
the  pavers  are  closely  followed  by  the  filler  gang,  and  in  no 
case  shall  the  paving  be  left  over  night  (or  when  work  is 
stopped)  without  the  filler  being  completed.  In  case  of  rain 
stopping  the  filler  gang  before  its  work  is  finished,  the  joints 
shall  be  protected  by  the  use  of  tarpaulins,  or  other  means  to 
keep  out  water,  and  under  no  circumstances  shall  the  filler 
be  poured  into  wet  joints. 

B — Asphalt  Fillek. 

12.  Immediately  after  the  blocks  are  laid,  sufficient  coarse 
hot  gravel  shall  be  spread  over  the  surface  and  swept  into 
the  joints  so  as  to  fill  the  space  between  the  blocks  to  a  depth 
of  about  two  (2)  inches  from  the  bottom. 

The  blocks  shall  then  be  rammed  to  settle  and  compact 
thoroughly  the  first  layer  of  gravel  in  the  joints,  and  so  as  to 
leave  no  blocks  above  or  below  the  general  surface  of  the 
finished  pavement. 

The  joints  shall  then  be  poured  one-half  full  with  an  asphalt 
filler  as  hereinafter  described,  and  then  filled  to  within  one- 
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half  iYz)  inch  of  the  surface  with  hot  gravel  and  again  poured 
with  the  filler.  This  last  pouring  shall  be  flush  with  the  sur- 
face of  the  blocks  at  the  joints.  This  final  pouring  of  the 
filler  ahall  be  immediately  followed  with  a  aufBcient  amount 
of  hot  gravel  applied  at  the  joints  to  cover  the  filler. 

The  gravel  shall  be  clean,  washed  gravel  between  one- 
eighth  (%}  and  three-eightha  (%)  inch  in  its  largest  dimen- 
sion, not  over  twenty-five  (25}  per  cent,  of  which  shall  be  of 
three-eighths  (%)  inch  size. 

13.  The  filler  shall  be  an  asphaltie  cement,  entirely  free 
from  coal  tar  or  any  product  of  coal  tar  distillation. 

It  ahall  be  waterproof,  free  from  water  or  decomposition 
products,  shall  adhere  firmly  to  the  paving  stones,  and  shall 
remain  ductile  and  pliable  at  all  climatic  temperatures  to 
■which  it  may  be  subjected  in  actual  use,  and  shall  not  run 
in  the  joints  in  the  hottest  temperature  of  summer,  nor  be- 
come hard  or  brittle  through  the  action  of  frost. 

The  asphalt  filler  shall  conform  with  the  following  re- 
quiremeots; 

(ft)  It  shall  contain  not  less  than  99  per  cent,  of  pure 
bitumen  soluble  in  carbon  bisulphide. 

(b)  Of  the  total  bitumen  soluble  in  carbon  bisulphide, 
not  less  than  98'/^  per  cent,  shall  be  soluble  in  carbon  tetra- 
chloride. 

(e)  It  shall  have  a  penetration  of  not  less  than  13  at  32 
uegrees  Pahr.,  when  tested  with  a  No.  2  needle  under  a  load 
of  200  grams  for  1  minute. 

(d)  It  shall  have  a  penetration  of  not  more  than  250  at 
115  degrees  Pahr.,  when  tested  with  a  No.  2  needle  under  a 
load  of  50  grams  for  5  seconds. 

(e)  It  shall  have  a  penetration  of  not  loss  than  40  nor 
more  than  60  at  77  degrees  Fahr.,  when  tested  with  a  No.  2 
needle  under  a  weight  of  100  grams  for  5  seconds. 

(f)  It  shall  have  a  ductility  of  not  less  than  7  centimeters 
at  77  degrees  Pahr.,  the  rate  of  elongation  being  5  centimeters 
per  minute. 
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The  paving  cement  aliall  be  heated  on  the  work  to  a  tem- 
perature of  not  Ies8  than  three  hundred  and  seventy-five  (375) 
degrees  Fair.,  nor  more  than  four  hundred  and  twenty-five 
(425)  degrees  Fahr.,  in  such  quantities  as  will  allow  of  this  tem- 
perature being  maintained  in  the  kettle  daring  progresa  of 
the  pouring,  and  no  cement,  the  temperature  of  which  is  less 
than  three  hundred  aii^  seventy-five  (375)  degrees  Fahr.,  shall 
be  used. 

It  shall  then  be  put  into  a  conical  can  and  poured  into 
the  joints  as  hereinbefore  described. 

It  shall  be  delivered  on  the  work  at  least  one  week  before 
being  used  and  in  sufficient  quantities  to  allow  of  suitable 
samples  for  examination  and  analysis,  and  sueh  samples  shall 
conform  with  the  above  requirements. 

14.  All  the  joints  between  the  stones  shall  be  filled  with 
this  hot  paving  cement,  continuing  the  pouring  until  the  joints 
are  entirely  filled,  but  no  flushing  of  the  pavement  will  be 
permitted. 

In  applying  the  gravel  and  filler,  care  shall  be  taken  that 
the  pavers  are  closely  followed  by  the  filler  gang,  and  in  no 
case  shall  the  paving  be  left  over  night  (or  when  work  is 
stopped)  without  the  filler  being  completed.  In  case  of  rain 
stopping  the  filler  gang  before  its  work  is  finished,  the  joints 
shall  be  protected  by  tarpaulins  or  other  means,  so  as  to  keep 
out  water,  and  imder  no  circumstances  shall  the  filler  be 
poured  into  wet  joints. 

C^— Cement  Gbout  Filler. 

15.  Immediately  after  the  blocks  are  laid,  sufiicient  gravel 
shall  be  spread  over  the  surface  and  swept  into  the  joints  so 
as  to  fill  the  space  between  the  blocks  to  a  depth  of  about  two 
(2)  inches  from  the  bo^om. 

The  blocks  shall  then  be  rammed  to  settle  and  compact 
thoroughly  this  layer  of  gravel  in  the  joints  and  so  as  to  leave 
no  blocks  above  or  below  the  general  surface  of  the  finished 
pavement. 
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16.  After  the  pavement  has  been  brought  to  a  uniform 
surface,  Portland  cement  grout  shall  be  poured  into  the  joints 
until  it  appears  on  the  surface.  The  grout  shall  be  broomed 
into  the  joints,  if  necessary  to  fill  the  same,  and  the  operation 
shall  be  continued  as  the  grout  settles,  until  the  joints  are 
thoroughly  filled  flush  with  the  surface  of  the  blocks,  immed- 
iately after  which  the  entire  pavement  shall  be  broomed  to 
a  smooth  surface,  sufficient  grout  being  applied  to  bring  said 
surface  even  with  the  highest  part  of  any  of  the  blocks.  The 
blocks  shall  be  wetted  by  sprinkling  immediately  before  ap- 
plying the  grout,  if  the  condition  of  the  atmosphere  requires 
this  precaution  to  be  taken. 

The  cement  grout  shall  be  composed  of  one  (1)  part  of  the 
best  quality  of  freshly  burned  Portland  cement  to  one  (1)  part 
of  clean  sharp  sand.  The  cement  and  sand  shall  be  mixed 
dry  until  the  mass  is  thoroughly  blended  and  of  one  color,  to 
which  shall  be  added  sufficient  clean,  fresh  water  to  give  a 
proper  consistency.  Care  shall  be  taken  to  avoid  using  an 
excess  amount  of  water. 

The  grout  shall  be  mised  for  this  purpose,  either  in  a  ma- 
chine mixer,  to  be  approved  by  the  Engineer,  or  in  a  box  about 
i  feet  8  inches  long,  30  inches  wide  and  14  inches  deep,  rest- 
ing on  legs  of  different  lengths,  so  that  the  mixture  will  readily 
flow  to  one  corner  of  the  box,  the  bottom  of  which  shall  be 
about  3  inches  above  the  pavement.  Particular  attention  is 
called  to  the  importance  of  ascertaining  the  proportional 
amount  of  water  to  be  used  with  the  mixture  of  different  kinds 
of  cement  and  sand  to  give  the  best  results,  and  when  the 
most  advantageous  proportions  have  been  ascertained,  these 
shall  be  used.  The  mixture  shall  be  removed  from  this  box 
to  the  street  surface  with  scoop  shovels,  all  the  while  being 
stirred  in  the  box  as  the  same  is  being  emptied.  One  such 
box  shall  be  provided  for  about  each  ten  feet  in  width  of  the 
roadway.  The  work  of  filling  shall  be  carried  forward  until 
an  advance  of  fifteen  or  twenty  yards  has  been  laid,  when  the 
same  force  and  appliances  shall  be  used  to  regrout  the  same 
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space  in  a  like  maimer  except  that  the  proportions  of  the  mix- 
ture for  this  second  application  shall  be  two  (2)  parts  of  Port- 
land cement  to  one  (1)  part  sand.  The  work  shall  be  kept  lightly 
sprinkled  with  water  on  the  surface  ahead  of  the  sweepers 
by  means  of  a  sprinkling  can,  or  other  suitable  device,  to 
avoid  a  possibility  of  causing  the  grouting  to  become  too  thick 
at  any  point.  To  insure  the  penetration  of  the  grout  into  the 
joints  of  the  pavement  there  shall  be  used,  in  addition  to  the 
brooms,  a  squeegee  scraper  fifteen  to  eighteen  inches  in  length 
on  the  last  application  of  the  grout.  ^ 

Withio  one-half  to  three-quarters  of  an  hour  after  the  last 
coat  has  been  applied  and  the  grout  between  the  joints  has 
fully  subsided  and  the  initial  set  is  taking  place,  the  whole 
surface  shall  be  lightly  sprinkled  with  water  and  the  surplus 
mixture  left  on  the  top  shall  be  swept  into  the  joints,  bringing 
them  up  flush  and  full.  After  the  grouting  is  done  and  a  suf- 
ficient time  for  hardening  has  elapsed,  so  that  a  coating  of 
saud  will  not  absorb  any  moisture  from  the  cement  mixture, 
one-half  (Vs)  inch  of  sand  shall  be  spread  over  the  whole  sur- 
face, in  case  the  work  is  subjected  to  a  hot  summer's  son,  in 
which  case  an  occasional  sprinkling  to  dampen  the  sand  shall 
be  made  for  two  or  three  days.  After  the  grouting  is  completed, 
the  street  shall  be  kept  closed  and  no  carting  or  traffic  allowed 
until  at  least  seven  days  have  elapsed  on  any  portion  of  the 
street  grouted,  and  the  face  of  the  pavement  shall  be  kept 
moist  if  the  condition  of  the  weather  requires  this  precaution, 
as  may  be  directed  by  the  Engineer.  Should  the  bond  between 
the  blocks  become  broken  for  any  reason  during  the  progress 
of  the  work  the  joints  shall  be  cleaoed  out,  even  if  it  is  neces- 
sary to  take  up  and  relay  the  blocks,  and  such  part  so  taken 
up  and  relaid  shall  be  regrouted  and  rebarricaded. 

DISCUSSION. 
Mr.  Harris:    Why  has  4-ineh  granite  block  been  eliminated  T 
Mr.  TiLi.aoN :     We  never  had  4-inch  block ;  it  never  was 
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Jlr;.  Hatikis:  Is  there  any  objection  to  specifying  4-inch 
block? 

Mb.  Tili^son  :  I  presume  the  sub-committee  did  not  think  a 
4-inGh  block  was  suitable,  that  is,  not  for  the  traffic  that 
granite  block  is  usually  laid  for.  There  would  be  no  objection 
to  a  city  using  napped  granite  for  light  traffic,  but  this  is  a 
standard  specification,  and  the  committee  did  not  want  to  rec- 
ommend a  shallower  block.  This  block  is  usually  laid  on  heavy 
traffic  streets  and  should  have  a  greater  depth. 

Mr.  SiiEitRERD:  Also,  it  is  unwise  to  use  the  4-ineh,  be- 
cause the  blocks  are  usually  made  with  one  side  or  edge  better 
than  the  other  for  a  surface,  and  where  you  make  them  4-inch, 
the  pavers  are  likely  to  lay  them  so  that  they  do  not  lie  with 
the  head  up,  but  will  lay  the  blocks  across  the  grain, 

Mr.  Howard  :  This  is  not  a  specification  covering  recut 
granite  block? 

Mr.  TiLLsox:     No.    There  is  a  special  provision  as  to  that. 

Mr.  Folweli,  :  Does  the  committee  think  this  would  cover 
any  of  the  small  sized  block! 

Mr.  Tillsox:  Xo;  it  would  not  cover  them  at  all.  The 
size  would  shut  them  out.  It  would  be  an  entirely  different 
specification. 


REPORT  OF  SUB-COMMITTEE  ON  SPECIFICATIONS  FOB 
BRICK  PAVING. 

The  re/'orl  of  the  Siib-CommitUe  on  Brick  Paving  was  made 
verbally  by  its  Chairman,  E.  H.  Christ,  as  shown  m  the  following 
transferred  from  the  rnvnutes  of  the  Convention: 

Mn.  Christ:  One  change  was  to  adopt  a  minimum  abrasive 
loss  as  well  as  a  maximum.  (Reads  paragraph  aa  to  that.)  This 
means  if  you  get  a  brick  that  stands  18,  the  test  might  be  as 
low  as  10.  The  idea  is  to  fix  a  maximum,  which  is  22,  but  if 
you  can  get  a  brick  at  20,  it  might  go  down  to  12,  but  none 
then  must  go  over  20  or  below  12.  It  fixes  a  range  within 
which  they  must  go. 

Mr.  SuERBEttu:    The  average  10  brick  the  test  calls  fori 

Mr.  Christ;  Yes,  of  10  medium,  10  light  ot  10  dark  brick. 
If  the  10  light  brick  run  22,  the  dark  ones  must  not  run  below 
14,  a  single  test  of  10  brick. 

There  is  a  change  in  the  subject  of  cushion  sand  under 
brick  pavements.  This  change  was  made  because  the  con- 
tractor could  use  anything  that  passed  ^4-""^^  screen.  It  is 
changed  to  read  as  follows.  (Reads.)  The  former  specifica- 
tion said  it  should  not  have  any  loam,  and  that  the  sand  must 
be  of  14-inch  screen.  This  is  to  do  away  with  the  real  fine 
sand,  which  if  it  becomes  wet,  and  is  rolled  with  a  roller,  is 
apt  to  be  forced  down  into  the  joints,  and  yon  don't  get  your 
filler  in;  and  if  you  have  coarser  sand,  and  get  rain  on  it  it 
will  drain  out  quicker  than  the  fine  sand  used  in  some  locali- 
ties. There  is  one  clause  that  should  have  been  put  in  here  by 
Mr.  Cellarius,  but  he  forgot  it;  in  place  of  this  sand  layer 
could  be  used  granite  screenings,  limestone  screenings,  slag,  or 
anything  that  would  meet  the  requirements  of  the  sand.  There 
are  many  locations  where  they  eannot  get  sand. 

Mr.  Tillsox:    Do  we  wish  that  clause  inserted? 
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Mr.  Christ:  We  do.  There  was  a  little  section  added  to 
the  laying^of  the  brick,  which  reads  as  follows.  (Beads.) 
Many  engineers  have  said  if  you  culled  the  brick,  you  couldn't 
use  it  for  anything  else,  but  we  find  many  of  these  bricks  can 
be  broken  in  two  and  used  for  a  bat,  and  that  should  be  done. 
There  is  also  a  slight  change  in  the  rolling.  Under  the  other 
specification  the  contractor  would  roll  it  very  firmly  and 
embed  it  io  the  sand  to  the  top,  and  the  change  suggested  is 
that  the  brick  be  rolled  until  the  pavement  has  a  smooth  sur- 
face. There  is  a  change  in  the  manner  of  mixing  the  grout. 
(Beads  "The  sand  shall  be  clean  •  •  •  100  standard 
sieve,")  We  found  that  in  mixing  a  sack  of  cement  and  an 
equal  amount  of  sand  in  a  wet  box,  it  didn't  get  thoroughly 
mixed,  and  that  you  couldn't  get  an  inspector  who  would  stay 
there  and  watch  every  sack  of  cement  mixed,  and  we  decided 
to  mix  ahead  enough  to  do  thp  grouting  intended  at  that  time, 
but  not  for  a  long  enough  time  that  the  dry  mixture  would 
spoil.  We  hope  to  get  a  true  mixture  to  put  in  the  pavement. 
bi  the  matter  of  the  grouting  there  was  a  change  made  as  fol- 
lows: (Reads  "The  grout  shall  be  removed  with  scoop 
shovels  •  •  •  not  more  than  i,^  inch.)  They  are  gener- 
ally filled  nearly  to  the  top,  and  we  felt  it  should  be  kept  down 
a  little,  because  we  want  to  put  in  a  neater  mixture  after  that 
settles. 

Mr.  Hodgdon:  Is  there  any  definition  of  what  a  smooth 
surface  would  be  T 

Mr.  Christ;  With  a  10-foot  straight  edge,  when  finished  it 
shall  not  have  a  depression  of  over  y^  inch. 

Mr.  Howard  :  How  about  keeping  the  bricks  i  inches  deep, 
4  inches  with  a  variation  of  i^-inch  above  or  below  I 

Mr.  Christ  :    That  is  the  same  as  before. 
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SPECIFICATIOXS  FOR  BRICK  PAVIXG. 
Adopted  October  8,  1914. 
Note — These  apeoifieationa  will  be  modified  from  time  to 
time  to  keep  tbem.  fully  up  to  date.  Suggestions  as  to  modifi- 
cations or  additions  are  solicited  and  should  be  sent  to  the 
Secretary,  or  to  E.  H.  Christ,  Norris  Building,  Grand  Rapids, 
Mich.,  Chairman  of  the  Sub-Committee  on  Specifications  for 
Brick  Paving,  and  George  W.  Tillson,  Boro  Hall,  Brooklyn, 
N.  T.,  Chairman  of  General  Committee  on  Standard  Specifi- 
cations. 

COPTBIGHTED,  IBIG. 

(An7  niunlclialllj  will  be  glren  free  permls'loQ  to  u™  Ihwe  BpMlBcaUona  or  »ny 
part  ot  them  upon  kppllcatloa  to  the  SocreUrr.) 

PART  I.— THE  BRICK. 


Chahacter  Of  BniCK. 

1.  All  brick  must  be  ■('rirtly  ^""  ""  pnvfri  of  the  sizes 
commercially  known  as  "wtrified  bluuk,"  auJ^"brick,"  the 
widths  of  which  must  not  vary  more  than  one-eight  i^'^)  of 
an  inch.  They  must  be  thoroughly  auuealed,  tough  aud  dur- 
able, regular  in  size,  shape  and  evenly  burned. 

When  broken,  the  brick  shall  show  a  dense,  stone-like 
body,  free  from  lime,  air-pockets,  cracks  or  marked  lamina- 
tions. They  must  not  be  fire  flashed,  smoked  or  treated  in  any 
manner  tending  to  give  artificially  a  uniform  color  outside. 
Kiln  marks  must  not  exceed  three-sixteenths  (3-16)  of  an  inch, 
and  one  edge  at  least  shall  show  but  slight  kiln  marks.  All 
brick  so  distorted  in  burning  as  to  lay  unevenly  in  the  pave- 
ment shall  be  rejected,    i  ,. ,  , 

The  standard  size  of  f^brick  shall  be  twO'  and  4MMt  half  (■^j^ 
inobco  in  -widLh,  four  (4)  luuliw  in  ^f pttr  tmJ  eight  and  oire- 
hf^H;  I'Si/,'!  ini^hPH  JH  1P"fT*'' 1  """^  4lrr  'itiiiirttiril  mi»  nf  hlanlr 
three  and  one-half  {dV^)  inches  in  width,  four  (4)  inches  in 
depth,  and  eight  and  one-half  (8i/o)  inches  in  length.  They 
shall  not  vary  from  these  dimensions  to  exceed  one-eighth  of 
an  inch  in  width  and  depth,  and  not  more  than  one-half  (Ys) 
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>  inch  in  length.     If  the  edges  of  the  brick  are  rounded,  the 

i(  V         radius  shall  not  exceed  three  sixteenths   {3-16}   of  an  inch. 
■i         Only  briek  withw'aised  lugs  on  one  side  not  to  exceed  one- 
Vv   "      \  fourth  iYi)  inch  in  heiglit  shall  be  used. 

^  A  /vwr*  UAo-;*--ou*.  'A  A-Mft-k. 

Inspection, 

2.  All  briek  shall  be  subject  to  thorough  inspection  before 
and  after  laying  and  rolling,  and  all  rejected  material  shall 
be  immediately  removed  from  the  street. 

Factory  inspection  of  briek  including  the  rattler  test  shall 
be  made  if  in  the  judgment  of  the  Engineer  it  be  expedient,  i  ^A^^p*'" 
This  test/^MlOiSlveve^n  no  wise  prevent  further  tests^^f^ 
the  brick  after  they  have  been  received  upon  the  improvement, 
if  in  the  judgmeent  of  the  Engineer  such  is  warranted.  ,  -^    , 


Delivery  Of  Brick.     i-iVtwr      "  '"'",,     '-„  f  L  v 


(VM-V  All-.-    "■W'i    1' 

The  brick  shall  be  hauled,.earefully  unloadeAby  habd,  and 
neatly  piled  on  the  walks  or  outside  of  the  euros  before  the 
grading  is  finished,  and  in  laying  be  carried  from  there  to  the 
pavement. 

Rattler  Test  For  Block  Size.  ' 

4.  The  brick  shall  not  lose  of  their  weight  more  than  22 
per  cent,  after  being  submitted  to  the  following  tefrts,  pro- 
vided, however,  that  brick  from  any  one  factorj-  and  used  in 
any  one  improvement  shall  not  vary  more  than  eigbt  (8) 
points. 

Samples  of  brick  of  uniform  shape  and  appearance  shall 
be  taken  from  each  car  tested  (estimated  at  10,000  briek). 
Briek  having  a  defect  that  would  cull  them  shall  not  be  used. 
Three  grades  of  samples  shall  be  tested,  one  of  the  softest, 
one  of  the  medium  and  one  of  the  hardest  burned.  If  all 
of  the  teats  overrun  the  above  percentage  of  loss,  the  car  shall 
be  rejected.  If  one  or  two  of  the  teats  overrun,  another  test 
of  said  grade  or  grades  shall  be  made.  Should  only  one  of 
these  tests  overrun  the  specified  percentages  of  loss,  the  con- 
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tractor  may  cull  said  grade,  provided  they  do  not  exceed  ten 
(10)  per  cent,  of  the  amount  of  brick  in  the  car,  and  deliver 
the  balance  on  the  improvement.  Otherwise  the  whole  car 
will  be  rejected. 

In  order  to  prevent  the  continued  shipments  of  inferior 
brick,  only  two  cars  of  two  separate  shipments  of  any  make 
of  brick  will  be  tested.  Should  they  fail  to  meet  the  require- 
ments stated  above  said  make  of  brick  will  be  rejected  for  this 
improvement. 

Number  And  Coxdition  Of  Brick. 

5.  Ten  (10)  paving  brick  shall  constitute  the  number  to 
be  used  in  a  single  test.  The  brick  shall  be  thoroughly  dried 
for  at  least  three  (3)  hours  in  a  temperature  of  one  hundred 

(100)  degrees  Fahrenheit  before  testing. 

Tests  Before  Unloading. 

6.  The  contractor  shall  notify  the  proper  city  official  of 
the  location  and  car  number  of  each  carload  of  brick  received, 
so  that  samples,  if  deemed  necessary,  may  be  taken  and  tested 
by  the  city,  and  no  brick  shall  be  delivered  on  or  adjacent  to 
any  improvement  on  which  brick  are  to  be  used  until  a  writ- 
ten statement  has  been  received  from  the  Engineer  or  his  au- 
thorized representative,  that  they  have  been  superficially  in- 
spected or  have  passed  the  required  tests.  Decision  relative 
to  each  carload  will  be  made  within  twenty-four  (24)  hours 
of  notice.  Permission  to  deliver  brick  on  the  line  of  work 
shall  not  be  considered  a  final  acceptance  in  any  respect. 

Making  The  Rattler  Test. 

7.  The  Rattler. — The  niachine  shall  be  of  good  mechanical 
construction,  self-contaiij^d,  and  shall  conform  to  th^  follow- 
ing details  of  materi^  and  dimensions,  and  shall  consist  of 
barrel,  frame  and  driving  mechanism  as  herein  described. 

rfhe  Barrel — The  barrel  of  the  machine  shall  be  made  up 
/if  the  heads,  headliners  and  staves. 

''■,»_  ;i  '■...,.   ■■  'Jt-l^''  -I  i-'-i'^.'-''.'^'    \■■■ 

i 


Hn/x 
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The  heads  shall  be  cast  with  trunions  in  one  piece.  The 
trunion  bearings  shall  not  be  less  than  two  and  one-half  (2i/^) 
inches  in  diameter  or  less  than  six  (6)  inches  in  length. 

The  heads  shall  not  be  less  than  three-fourths  (%)  inch 
thick  nor  more  than  seven-eighths  [Vs)  inch.  In  outline  they 
shall  be  a  regular  fourteen  (14)  sided  polygon  inscribed  in 
a  circle  twenty-eight  and  three-eighths  (28%)  inches  in  di- 
ameter. The  heads  shall  be  provided  with  flanges  not  less 
than  three-fourths  (%)  inch  thick  and  extending  outward  two 
and  one-half  {21/2)  inches  from  th^  inside  face  of  head  to  af- 
ford a  means  of  fastening  the  staves.  The  flanges  shall  be 
slotted  on  the  outer  edge,  so  as  to  provide  for  two  (2)  three- 
fourths  (34)  inch  bolts  at  each  end  of  each  stave,  said  slots 
to  be  thirteen-sixteentha  (13-16)  inch  wide  and  two  and  three- 
fourths  (2%)  inches  center  to  center.  Under  each  section  of 
the  flanges  there  shall  be  a  brace  three-eighths  (%)  inch  thick 
and  extending  down  the  outside  of  the  head  not  less  than  two 
(2)  inches.  Each  slot  shall  be  provided  with  recess  for  bolt 
head,  which  shall  act  to  prevent  the  turning  of  the  same. 
There  shall  be  for  each  head  a  ca8t  iron  headliner  one  (1) 
inch  in  thickness  and  conforming  to  the  outline  of  the  head, 
but  inscribed  in  a  circle  twenty-eight  and  one-eighth  (28%) 
inches  in  diameter.  This  liner  or  wear  plate  shall  be  fastened 
to  the  head  by  seven  (7)  five-eighths  (%)  inch  cap  screws, 
through  the  head  from  the  outside.  These  wear  plates,  when- 
ever they  become  worn  down  one-half  iVz)  inch  below  their 
initial  surface  level,  at  any  point  of  their  surface,  must  be 
replaced  with  new.  The  metal  of  which  these  wear  plates 
are  to  be  composed  shall  be  what  is  know  as  hard  machinery 
iron  and  must  contain  not  less  than  i>ne(l)  per  cent,  of  com- 
bined carbon.  The  faces  of  the  polygon  must  be  smooth  and 
give  uniform  bearing  for  the  staves.  To  secure  the  desired 
uniform  bearing  the  faces  of  the  head  may  be  ground  or  ma- 
chined. 

The  Slaves — The  staves  shall  be  made  of  six  (6)  inch  me-  ■ 
dium  steel  structural   channels   twent^1■seven   and   one-fourth 
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(27^4)  inebes  long  and  weighing  [fifteen  and  five-tenths  (15,5) 
pounds  per  lineal  foot. 

The  channels  shall  be  drilled  with  holes  thirteen-sixteentha 
(13-16)  inch  in  diameter,  two  (2)  in  each  end,  for  bolts  to 
fasten  same  to  head,  the  center  line  of  the  holes  being  one  (1) 
inch  from  either  end  and  one  and  three-eighths  (1%)  inches 
either  way  from  the  longitudinal  center  line. 

The  spaces  between  the  staves  will  be  determined  by  the 
accuracy  of  the  heads,  but  not  exceed  five-sixteenths  (5-16) 
inch.  The  interior  or  flat  side  of  each  channel  must  be  pro- 
tected by  a  lining  or  wear  plate  three-eighths  (%)  inch  thick 
by  five  and  one-half  (5Mr)  inches  wide  by  nineteen  and  three- 
fourths  (19%)  inches  long).  The  wear  plate  shall  consist  of 
medium  steel  plate  and  shall  be  riveted  to  the  channel  by 
three  (3)  one-half  (i^)  inch  rivets,  one  of  which  shall  be  on 
the  center  line  both  ways  and  the  other  two  on  the  longitud- 
inal center  line  and  spaced  seven  (7)  inches  from  the  center 
each  way.  The  rivet  holes  shall  be  counter-sunk  on  the  face 
of  the  wear  plate  and  the  rivets  shall  be  driven  hot  and 
chipped  off  flush  with  the  surface  of  the  wear  plate.  These 
wear  plates  shall  be  inspected  from  time  to  time  and  if  found 
looSe  shall  be  at  once  re-riveted,  but  no  wear  plate  shall  be  re- 
placed by  a  new  one  except  as  the  whole  set  is  changed.  No 
set  of  wear  plates  shall  be  used  for  more  than  one  hundred 
and  fifty  (150)  tests  under  any  circumstances.  The  record 
must  show  the  date  when  each  set  of  wear  plates  goes  into 
service  and  the  number  of  tests  made  npon  each  set. 

The  staves  when  bolted  to  the  heads  shall  form  a  barrel 
twenty  (20)  inches  long,  insfde  measurement,  between  wear 
plates.  The  wear  plates  of  the  staves  must  be  so  placed  as  to 
drop  between  the  wear  plates 'of  the  heads.  These  staves  shall 
be  bolted  tightly  .to  the  heads  by  four  (4)  three-fourths  (%) 
inch  bolts  and  each  bolt  shall  be  provided  with  lock  nuts  and 
shall  be  inspected  at  not  less  frequent  intervals  than  every 
fifth  (5th)  test  and  all  nut»  kept  tight.  A  record  shall  be 
made  after  each  such  inspection,  showing  in  what  condition 
the  bolts  were  found. 
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The  Frame  and  Driving  Mechanism — The  barrel  shall  be 
mounted  on  a  cast-iron  frame  of  sufficient  strength  and  rigid- 
ity to  support  same  without  undue  vibration.  This  shall  rest 
on  a  rigid  foundation  and  be  fastened  to  same  by  bolts  at  not 
less  than  four  points. 

It  shall  be  driven  by  geai'ing  whose  ratio  of  driver  to  driven 
shall  not  be  less  than  one  (1)  to  four  (4).  The  counter  shaft 
upon  which  the  driving  pinion  is  mounted  shall  not  be  less 
than  one  and  fifteen  sixteenths  (1  15-16)  inches  in  diameter, 
with  bearings  not  less  than  six  (6)  inches  in  length  and  belt 
driven  and  the  pulley  shall  not  be  less  than  eighteen  (18) 
inches  in  diameter  and  six  and  one-half  (6V^)  inches  in  face. 
A  belt  of  six  (6)  inch  double-strength  leather,  properly  ad- 
justed so  as  to  avoid  unnecessary  slipping,  shall  be  used. 

The  Abrasive  Charge. 

8.  The  abrasive  charge  shall  consist  of  two  sizes  of  cast- 
iron  spheres.  The  larger  size  shall  be  three  and  seventy-five 
hundredth  (3,75)  inches  iu  diameter  when  new  and  shall 
weigh  when  new  approximately  seven  and  five-tenths  (7.5) 
pounds  (3.40  kilos)  eacli.    Ten  shall  be  used. 

These  shall  be  weighed  separately  after  each  ten  tests,  and 
if  the  weight  of  any  large  shot  falls  to  seven  (7)  pounds 
(3.175  kilos)  it  shall  be  discarded  and  a  new  one  substituted ; 
provided,  however,  that  all  of  the  large  shot  shall  not  be  dis- 
carded and  substituted  by  new  ones  at  any  single  time,  and 
that  so  far  as  possible  the  large  shots  shall  compose  a  grad- 
uated series  in  various  stages  of  wear. 

The  smaller  size  sphere  shall  be,  when  new,  one  and  eight 
hundred  seventy-five  thousands  (1.875)  inches  in  diameter  and 
shall  weigh  not  to  exceed  ninety-five  hundredths  (0.95)  pound 
(0.430  kilo)  each.  Of  these  spheres  so  many  shall  be  used  aa 
will  bring  the  collective  weight  of  the  large  and  fimall  spheres 
most  nearly  to  three  hundred  (300)  pounds,  provided  that  no 
small  sphere  shall  be  retained  in  use  after  it  has  been  worn 
down  so  that  it  will  pass  a  circular  hole  one  and  seventy-five 
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hundredths  (1.75)  inches  in  diameter,  drilled  in  caat  iron  plate 
jne-fourth  (14)  inch  in  thickness,  ok-  weigh  less  than  seventy- 
five  hundredths  (0.75)  pound  (or'  0.34  kilo.)  Further  the 
small  spheres  shall  be  tested  after  tevery  ten  tests,  by  passing 
them  over  such  an  iron  plate  drilled  with  such  holes,  or  by 
weighing,  and  any  which  pass  through  or  fall  below  the  speci- 
fied weight  shall  be  replaced  by  hew  spheres;  provided,  fur- 
ther, that  all  of  the  small  spheres  shall  not  be  rejected  and 
replaced  by  new  ones  at  any  ooe  time,  and  that  so  far  as 
pSssible  the  small  spheres  shall' compose  a  graduated  series 
in  various  stages  of  wear.  If  at  pny  time  any  sphere  is  found 
to  be  broken  or  defective  it  shall  at  once  be  replaced. 

The  iron  composing  these  sj>here  shall  have  a  chemical 
composition  within  the  following  limits: 

Per  CenI 

Combined   carbon — not   less   than 2.50 

Graphitic    carbon— not   more   than. . .  i 0.10 

Silicon — not    more    than 1.00 

Manganese — not   more   than 0.50 

Phosphorous — not    more    than 0.25 

Sulphur— not   more   than 0.08 

For  each  new  batch  of  spheres  used  the  chemical  analysis 
must  be  furnished  by  the  maker,  or  be  obtained  by  the  user, 
before  introduction  into  the  charge;  and  unless  the  analysis 
meets  the  above  specifications,  the  batch  of  spheres  shall  be 
rejected. 

The  Test. 

9.  The  rattler  shall  be  rotated  at  a  rate  of  not  less  than 
2$y^  nor  more  than  SOVj  devolutions  per  minute,  and  1,800 
revolutions  shall  constitute  the  standard  test.  A  counting 
machine  shall  be  attached  to  the  rattler  for  counting  the 
revolutions. 

A  margin  of  not  to  exdeed  ten  revolntions  will  be  allowed 
for  stopping.  In  ease  a  charge  is  allowed  to  run  several  min- 
utes beyond  its  proper  termination,  and  the  loss  incurred  is 
still  within  the  prescribed  limits,  then  the  test  shall  not  be 
discarded,  but  the  fact  shall  be  entered  on  the  record. 
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Slopping  and  Starting — Only  one  start  and  atop  per  test  is . 
regular  and  acceptable.     If  from  accidental  causes  a  test  is 
stopped  and  started  twice  extra,  and  the  loss  exceeds  the  max- 
imum permissible,  the  test  shall  be  disqualified  and  another 
made. 

The  Results, 

10,  The  loss  shall  be  calculated  in  percentage  of  the  orig- 
inal weight  of  the  dried  brick  composing  the  charge.  In 
weighing  the  rattled  brick,  any  piece  weighing  less  than  one 
(1)  pound  shall  be  rejected. 

The  Record, 

11,  Description — The  operator  shall  keep  an  official  book, 
in  which  the  alternate  pages  are  perforated  for  removal.  The 
record  shall  be  kept  in  duplicate!  by  use  of  a  carbon  paper  be- 
tween the  first  and  second  sheets,  and  when  all  entries  a^ 
made  and  calculations  are  completed,  the  original  record  shall 
be  removed  and  the  carbon  duplicate  preserved  in  the  book. 
All  calculations  must  be  made  in  the  space  left  for  that  pur- 
pose in  the  record  blank,  and  the  actual  figures  must  appear.. 
The  record  must  bear  its  serial  number  and  be  filled  out  com- 
pletely for  each  test  and  all  data  as  to  dates  of  inspections, 
weighing  of  shot,  and  replacement  of  worn  out  parts  must 
be  carefully  entered,  so  that  the  records  remaining  in  the 
book  constitute  a  continuous  one.  In  event  of  further  copies 
of  a  record  being  needed,  they  may  be  furnished  on  separate 
sheets,  but  in  no  case  shall  the  original  carbon  copy  be  re- 
moved froora  the  record  book. 

The  blank  form  upon  which  the  record  of  all  official  brick 
tests  is  to  be  kept  and  reported  is  as  follows: 

REPORT  OF  STANDARD  RATTLER  TEST  OF  PAVING  BRICK, 
Idkmtificatiox  Data  (Serial  No.       } 

Name  of  firm  furnishing  sample 

Name  of  the  firm  manufacturing  sample , 

Street  or  job  whieti  sample  represents 
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Brands   or  marks  on   the  brick | 

Quantity    furnished Drying  treaimHit.. 

Date    received oite  tested 

Length    Breadth Tkickness 


STANDARDIZATION  DATA. 
Number  o£  charges  tested  since  last  inapeciion 


Weight  of  charge    (after  standardization) 

Condition  of  locknuts  on  staves 

Condition    of    scales 

Ten    large    spheres 

Small  spheres 

Total    

Number  of  charges  tested  since  stave  linings  were  renewed 

Repairs   (Note  any  repairs  affecting  the  condition  of  the  barrel) 

RUNNING  DATA. 

Revolulion  Running  r 
Time  readings  Counter  Stops,  etc. 

hour  minutes  second?       Readings 

Beginning  of   test 

Final  reading,  , 

WEIGHTS  AND  CALCUL.\T10NS. 


Initial  weight  of  ten  bricks 

Final  weight  of  same 

Loss    of   weight : .  Percentage    loss 

Note:     (The  calculations  miisf  appear.) 


I   certify  that   the   foregoing  test   was   made 

irndcr   the  specificati' 

™s 

Signature  of  Tester 

Date                                                                  Locatii 

3n  of  Laboratory 
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PART  II.— CONSTRUCTION  OF  THE  PAVEMENT. 
Foundation. 

12.  The  cemeot  used  shall  conform  to  the  requirements 
specified  in  Sectiou  21.  The  fine  aggregate  shall  consist  of 
any  material  of  siliceous  or  igneous  origin,  free  from  mica  in 
excess  of  five  per  cent.,  and  other  impurities,  uniformly  graded, 
the  particles  ranging  in  si^e  from  14  inch  to  that  which  will 
pass  a  No.  100  standard  sieve.  The  coarse  aggregate  shall  - 
be  sound  gravel,  broken  stone  or  slag,  having  a  specific  gravity 
of  not  less  than  2.6.  It  shall  be  free  from  all  foreign  matter, 
uniformly  graded,  and  shall  range  in  size  from  ^  inch  up, 
the  largest  particles  not  to  exceed  in  any  dimension  one-half 
the  thickness  of  the  concrete  in  place. 

In  preparing  the  concrete,  the  cement  and  aggregate  shall 
be  measured  separately  and  then  mixed  in  such  proportions 
that  the  resulting  concrete  shall  contain  fine  aggregate  amount- 
ing to  one-half  of  the  volume  of  the  coarse  aggregate;  and 
that  seven  cubic  feet  of  concrete  in  place  will  contain  ninety- 
four  pounds  of  cement. 

The  ingredients  of  the  concrete  shall  be  thoroughly  mixed, 
sufficient  water  being  added  to  obtain  the  desired  consistency, 
and  the  mixing  continued  until  the  materials  are  uniformly 
distributed,  and  each  particle  of  the  fine  aggregate  is  thor- 
oughly coated  with  cement,  and  each  particle  of  the  coarse 
aggregate  is  thoroughly  coated  with  mortar. 

When  a  mechanical  concrete  mixer  is  used,  the  materials 
must  be  proportioned  dry,  and  then  deposited  in  the  mixer 
all  at  the  same  time.  The  mixer  must  produce  a  concrete  of 
uniform  eonaisteney  and  color,  with  the  stones  thoroughly 
mixed  with  the  water,  sand  and  cement. 

The  materials  shall  be  mixed  wet  enough  to  produce  a  con- 
crete of  a  consistency  that  will  flush  readily  under  light  tamp- 
ing, but  which  can  be  handled  without  causing  a  separation 
of  the  coarse  aggregate  from  the  mortar. 
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Be-tempering,  that  is,  remising  with  additional  water, 
mortar  or  concrete  that  has  i>artially  hardened,  will  not  be 
permitted. 

The  concrete  shall  be  deposited  in  a  layer  on  the  sub-grade 
in  such  quantities  that,  after  being  thoroughly  rammed  in 
place,  it  will  be  of  the  required  thickness,  and  the  upper  sur- 
face shall  be  true,  uniform  and  parallel  with  the  surface  of 
the  finished  pavement. 

In  conveying  the  concrete  from  the  place  of  mixing  to  the 
place  of  deposit,  the  operation  must  be  conducted  in  such  a 
manner  that  no  mortar  will  be  lost  and  the  concrete  must  be 
so  handled  that  the  foundation  will  be  of  uniform  composition 
throughout,  showing  no  excess  nor  lack  of  mortar  in  any  place. 

The  foundation  shall  be  6  inches  in  thickness,  with  its  upper 
surface  finished  parallel  to  and  5%  inches  below  the  grade 
of  the  finished  pavement. 

When  complete,  the  foundation  shall  be  kept  moist  for  not 
less  than  2  days  and  it  shall  be  protected  from  traffic  until  the 
concrete  has  thoroughly  set. 

No  concrete  shall  be  mixed  while  the  air  temperature  is 
below  32°  Fahr.,  and  in  no  case  shall  any  material  contain- 
ing frost  be  used ;  and  if  this  temperature  is  reached  at  any 
time  before  the  foundation  shall  have  been  thoroughly  set,  it 
shall  be  immediately  provided  with  such  covering  as  will  pro- 
tect it  from  all  damage. 

In  no  event  shall  a  concrete  foundation  be  laid  on  a  frozen 
sub-grade. 

San-d  Cl'bhion. 

13.  Over  the  foundation,  which  must  be  thoroughly 
cleaned,  shall  be  spread  to  a  uniform  depth  of  one  and  one-half 
(ll^)  inches  (after  rolling)  a  cushion  of  clean,  sharp  sand, 
free  from  Joreign  matter  except  that  it  may  contain  not  to 
exceed  1ft  per  cent,  of  loam.  The  sand  must  be  fairly  well 
graded  from  one-quarter  (I/4)  inch  to  that  which  will  be  re- 
tained on  No.  50  standard  mesh  sieve.  The  word  "sand"  in- 
cludes broken  stone  or  slag  meeting  the  specified  grading. 
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The  cushion  shall  be  carefully  shaped  to  a  true  cross-sec- 
tion of  the  roadway  by  means  of  a  template  having  a  steel 
faced  edge,  covering  at  least  one-half  C^)  the  width  of  the 
hrick  work,  and  so  fitted  with  rollers  as  to  he  easily  drawn 
on  the  curb  and  guide  timbers  or  rail. 

14.  Template — The  template  shall  be  built  in  substantial 
accordance  with  plan  accompanying  these  specifications. 

15.  (hiide  Timbers — Guide  timbers  shall  be  one  and  one- 
half  (IV2)  inches  by  four  (4)  inches  by  sixteen  (16)  feet, 
dressed  on  two  sides,  laid  to  a  true  surface  in  the  center  of 
the  street,  and  also  next  to  the  curb  if  the  curb  cannot  he 
used. 

16.  Shaping  Cushion — Before  shaping  the  cushion  a  one- 
half  (lA)  inch  strip  shall  be  laid  on  the  curb,  and  guide  tim- 
bers, or  rail,  and  the  template  drawn  over  the  same,  after 
which  the  one-half  (Y2)  inch  strip  shall  he  removed,  the  cush- 
ion slightly  moistened  and  rolled  over  its  entire  surface  with 
a  hand  roller.  The  roller  shall  not  he  less  than  thirty-six  (36) 
inches  in  diameter,  twenty-four  (24)  inches  in  width,  and  shall 
weifrh  not  less  than  ten  (10)  pounds  per  inch  in  width,  and 
have  a  handle  twelve  (12)  feet  in  length.  After  rolling,  the 
template  shall  be  drawn  over  the  curb  and  guide  timbers  or 
rail,  to  complete  the  cushion.  The  cushion  shall  be  prepared 
at  least  fifty  (50)  feet  in  advance  of  the  brick  laying. 

Laviso  The  Brick. 

17.  The  brick  shall  be  laid  in  straight  lines  on  edge,  at 
right  angles  to  the  curb.  At  intersections  they  shall  be  laid 
as  directed.  Brick  shall  be  laid  with  the  lug  sides  all  in  the 
same  direction.  Brick  must  be  placed  close  together,  both 
ends  and  sides,  breaking  joints  at  least  three  (3)  inches.  At 
every  fourth  course  the  brick  shall  be  driven  together  to  se- 
cure tight  .iointa  and  straight  courses,  and  all  thick  brick 
shall  be  removed.  Brick  shall  be  used  with  the  best  edge  up. 
Broken,  chipped  or  warped  brick,  not  suitable  to  lay  as  a 
whole,  may  be  used  for  batting. 
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When  any  section  shall  contain  more  than  ten  (10)  per 
cent,  of  culls,  the  brick  shall  be  taken  up  and  the  cushion  ad- 
justed. Brick  shall  be  laid  from  curb  to  curb,  or  car  track 
to  curb. 

No  bats  or  broken  brick  shall  be  used  except  at  curbs  or 
at  street  car  tracks.  Batting  for  closures  shall  immediately 
follow  the  laying. 

Joiuts  shall  be  cut  aqnare  with  the  top  and  sides  of  the 
brick.  All  joints  must  be  kept  clean  and  open  to  the  bottom 
nntil  filled  as  specified. 

Stbeet  Cae  Tracks. 

18.  Along  the  street  car  tracks  the  brick  must  not  be 
laid  within  one-quarter  (^4)  of  an  inch  of  the  rail,  and  when 
rt)lled  shall  be  one-quarter  (14)  inch  below  the  top  of  the 
rail. 

The  space  between  the  web  of  the  rail  and  the  brick  shall 
be  filled  with  cement  mortar,  consisting  of  two  (2)  parts  sand 
and  one  (1)  part  Portland  cement.  The  mortar  shall  he  in 
proper  condition  and  the  edge  constructed  to  a  straight  line 
before  the  brick  are  laid. 

Expansion  Joints  For  Cement  Grout  Filler. 

19.  Expansion  joints  shall  be  placed  parallel  with  and  at 
each  of  the  curb  lines,  and  shall  be  one  and  one-half  (1^) 
inches  in  width.  The  joints  shall  be  made  by  placing  together 
on  edge,  parallel  with  the  crub,  two  wedge-shaped  strips  six 
(6)  inches  in  width,  and  dressed  on  two  faces.  The  strip  next 
to  the  curb  shall  be  one  (1)  inch  wide  on  top,  beveled  to  a 
thickness  of  one-half  {*-<.)  inch  at  the  bottom,  and  the  strip 
next  to  the  briek  shall  be  of  the  same  dimensions  and  placed 
in  a  reverse  position.  The  brick  shall  be  laid  lightly  against 
said  strips.  Soon  after  the  pavement  has  been  grouted  and 
the  cement  filler  has  set,  and  the  pavement  is  in  all  other  re- 
spects finished,  the  strips  shall  be  removed,  the  joints  thor- 
oughly cleaned  out,  and  immediately  completely  filled  with 
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a  bituminous  filler-  composed  of  a  material  which,  when  pen- 
etrated by  a  No.  2  needle  under  a  weight  of  200  grams  for 
one  (1)  initiate  at  a  temperatore  of  32°  Fahr.,  will  have  a 
penetration  of  not  less  than  20,  and  when  penetrated  by  a 
No.  2  needle  under  50  grams  for  five  (5)  seconds  in  a  tem- 
perature of  115°  Pahr.,  will  not  have  a  penetration  of  over 
100. 

A  premolded  expansion  strip  made  of  a  material  unaffected 
by  the  action  of  water  or  street  liquids  may  be  used  along 
each  curb  line,  if  it  meets  all  the  requirements  for  the  joint 
filler  herein  specified.  These  strips  shall  not  be  less  than  three- 
quarters  (%)  of  an  inch  in  width  for  a  thirty  (30)  foot  street 
or  under,  increasing  proportionately  in  width  to  one  and  one- 
half  (1%)  inches  in  width  for  a  fifty  (50)  foot  stfeet  or  over. 

ROLUSG. 

20.  After  the  brick  in  the  pavement  have  been  passed  for 
rolling  and  the  surface  swept  clean,  the  pavement  shall  be 
rolled  with  a  roller  weighing  not  less  than  three  (3)  nor  more 
than  five  (5)  tons,  in  the  following  manner:  The  brick  next 
the  curb  shall  be  tamped  with  a  hard  wood  tamper,  to  the 
proper  grade.  The  rolling  shall  then  commence  near  the  curb 
at  a  very  slow  pace,  and  continue  back  and  forth  toward  the 
center,  until  the  center  of  the  street  is  reached;  then,  passing 
to  the  opposite  curb,  it  shall  be  repeated  in  the  same  manner 
to  the  center  of  the  street.  After  this  first  passing  of  the 
roller  the  pace  may  be  quickened  and  the  rolling  continued 
until  the  brick  pavement  has  a  smooth  surface.  The  pave- 
ment shall  then  be  rolled  transversely  at  an  angle  of  forty- 
five  (45)  degrees  from  curb  to  curb,  repeating  the  rolling  in 
the  opposite  forty-five  (45)  degree  direction.  Before  and  af- 
ter this  transverse  rolling  has  taken  place,  all  broken  or  in- 
jured brick  must  be  taken  up  and  replaced  with  perfect  ones. 
The  substitute  brick  must  be  brought  to  the  true  surface  by 
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After  final  rolling  the  pavement  shall  be  tested  with  a 
ten  (10)  foot  straight  edge,  laid  parallel  with  the  cwb,  and 
any  depression  exceeding  one-qnarter  (14)  of  so  ioeh  must  be 
taken  out.    If  necessary,  the  pavement  shall  be  again  rolled. 

Portland  Cbment  Grout  Fi^uiB. 

21a.  The  filler  shall  be  composed  of  one  part  each  of  fine, 
clean,  sharp  sand  and  Portland  cement. 

The  cement  shall  meet  the  requirements  of  the  standard 
specifications  for  Portland  cement  of  the  American  Society 
for  Testing  Materials,  adopted  August  16,  1909,  with  anbse- 
quent  amendments. 

The  sand  shall  be  clean  and  sharp,  fairly  well  graded  from 
that  passing  a  20  standard  sieve  to  that  retained  on  a  100 
standard  sieve.  Sand  shall  be  measured  in  a  box  having  the 
same  cubical  contents  as  one  sack  of  cement. 

Before  any  grouting  is  done,  a  sufficient  amount  of  cement 
and  an  equal  amount  of  sand  to  complete  the  work  prepared 
for  grouting  at  that  time,  but  not  to  exceed-oneJialf^tV^^*?'''  ' 
run  shall  be  thoroughly  mixed  dry  until  the  mass  assumes  a 
uniform  color.  From  this  mixture  an  amount  not  exceeding 
two  {2}  cubic  feet  shall  be  taken  and  placed  in  the  grouting 
box  and  enough  clean  water  added  to  obtain  a  grout  that  will 
penetrate  to  the  bottom  of  the  brick.  From  the  time  the 
water  is  applied  until  all  is  removed  and  floated  into  the  joints 
of  the  pavement,  the  mixture  must  be  kept  in  constant  motion. 
A  mechanical  mixer  approved  by  the  Engineer  that  will  meet 
these  requirements  may  be  used  after  the  dry  mixture  of  sand 
and  cement  has  been  made.  Before  the  grout  is  applied  the 
brick  shall  be  thoroughly  wet  by  being  gently  sprayed. 

The  water  shall  be  added  to  this  dry  mixture  in  a  box 
preferably  about  four  (4)  feet,  eight  (8)  inches  long,  thirty 
(30)  inches  wide,  and  fourteen  (14)  inches  deep,  resting  on 
legs  of  different  lengths,  so  that  the  mixture  will  rapidly  flow 
to  the  lower  corner  of  the  box,  the  bottom  of  which  shall  be 
about  three   (3)   inches  above  the  pavement.     One  box  shall 
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be  used  for  each  fourteen  (14)  feet  in  width  of  roadway,  and 
at  least  two  (2)  boxes  must  be  used  in  all  cases. 

The  grout  shall  be  removed  from  the  box  with  scoop  shov- 
els and  applied  to  the  brick  in  front  of  the  sweepers,  who  shall 
rapidly  sweep  it  lengthwise  of  the  brick  into  the  unfilled  joints, 
until  the  joints  are  filled  to  within  not  more  than  one-half 
(^)  inch  of  the  top  of  the  brick.  After  the  grout  has  had  a 
chance  to  settle  into  the  joint  and  before  the  initial  set  devel- 
ops, the  balance  of  every  joint  shall  be -filled  with  a  thicker 
grout,  and,  if  necessary,  refilled,  until  the  joints  remain  full 
to  the  top. 

After  this  application  has  had  time  to  settle  and  before 
the  initial  set  takes  place,  the  pavemfent  shall  be  finished  to  a 
smooth  surface  with  a  squeegee  or  wooden  scraper  having  a 
rubber  edge,  which  shall  be  worked  over  the  brick  at  an  an- 
gle with  the  brick. 

When  completed  and  the  cement  has  received  its  initial 
set,  the  pavement  shall  be  covered  with  a  one-half  (^)  inch 
layer  of  sand,  which  shall  be  frequently  sprinkled  in  warm 
weather.  No  travel  shall  be  permitted  on  the  pavement  for 
a  period  of  at  least  seven  (7)  days  after  grouting,  or  longer, 
as  the  Engineer  may  require  on  account  of  weather  condi- 
tions. 

Ample  barricades  and  watchmen  shall  be  provided  by  the 
contractor  for  the  proper  protection  to  the  grouting. 

Coal  Tar  Paviso  Pitch  Filler. 

21b.  The  joints  or  spaces  between  the  bricks,  and  those 
between  the  bricks  and  the  curb,  railroad  tracks,  around  man- 
holes, etc.,  shall  be  filled  with  coal  tar  paving  pitch,  which 
shall  comply  with  the  following  requirements : 

Physical  Properties — When  in  place  in  the  pavement,  it  shall 
be  of  such  character  that  it  will  adhere  firmly  to  the  paving 
brick  and  to  the  curb,  and  shall  be  sufficiently  plastic  to  allow 
for  the  contraction  and  expansion  in  the  pavement  without 
developing  cracks  in  the  joints.    The  filler  shall  be  such  that 
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it  retain  its  consistency  under  extreme  temperature.  It  shall 
be  proof  against  action  by  water  and  all  acids  and  alkalis  to 
which  the  pavement  may  be  exposed. 

The  free  oarbon  shall  not  be  leas  than  25  per  cent,  nor 
more  than  40  per  cent.  The  specific  gravity  shall  not  be  less 
than  1.23  nor  more  than  1.30  at  60°  Fahr. 

Melting  Point — It  shall  have  a  melting  point  varying  not 
more  than  5  degrees  from  135°  Fahr.,  determined  by  the  cube 
method  (hereinafter  described). 

Methods  of  Use — The  filler  shall  be  heated  and  poured  into 
the  joints  to  the  full  depth  thereof,  at  a  temperature  of  not 
less  than  300°  Fahr.,  nor  greater  than  350°  Pahr.  All  joints 
shall  be  completely  filled  at  the  top.  The  top  dressing  of  sand 
shall  be  spread  over  the  pavement  immediately  after  the  filler 
is  applied  and  while  it  is  still  soft.  In  cdid  weather  the  sand 
shall  be  heated  so  as  to  readily  bond  with  the  pitch.  Extra 
care  shall  be  used  at  the  gutters  and  around  catch  basins,  etc., 
to  effectually  prevent  the  leakage  of  water  into  the  sub-road- 
way. 

Test  For  Melting  Point  of  Pitch  Filler — A  clean  shaped  cwie- 
half  inch  cube  of  the  pitch  is  to  be  formed  in  the  mold  and 
suspended  in  the  beaker  so  that  the  bottom  of  the  pitch  to 
be  tested  is  one  (1)  inch  above  the  bottom  of  the  beaker. 
The  pitch  is  to  remain  for  five  (5)  minutes  in  water  of  a  tem- 
perature of  60°  Fahr.  before  beat  is  applied.  Heat  is  to  be 
applied  in  such  a  manner  that  the  temperature  of  the  water 
is  raised  9°  Fahr.  each  minute.  The  temperature  recorded  by 
the  thermometer  at  the  instant  the  pitch  touches  the  bottom 
of  the  beaker  to  be  considered  the  melting  point. 

Asphalt  Filleil 
21c.  The  interstices  of  the  brick  shall  be  completely  filled 
with  an  asphalt  filler  heated  to  a  temperature  of  not  less  than 
350°  Fahr.  nor  more  than  450"  Fahr.  This  asphalt  filler  shall 
not  contain  pitch  nor  any  part  of  coal  tar.  It  shall  contain 
at  least  ninety-eight  (98)  per  cent,  of  bitumen  soluble  in  car- 
bon bisulphide.  It  shall  remain  pliable  at  all  temperatures 
to  which  it  may  be  subjected  as  a  street  paving  filler;  it  shall 
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be  absolutely  proof  against  water  and  street  liquids;  it  shall 
firmly  adhere  to  the  brick  and  be  pliable  rather  than  rigid. 
Care  shall  be  exercised  to  completely  fill  all  openings  around 
street  structures  and  the  street  shall  not  be  used  for  traffic 
until  the  filler  is  completely  set.  A  top  dressing  of  sand  shall 
be  spread  immediately  after  the  filler  is  applied  and  while 
it  is  still  soft. 

The  penetration  shall  conform  to  the  following: 

No.  2  needle.  5  sec..    100  grams  al     77=  R,  25  to  60. 

No.   2   needle,   1   min„  200  grams  at     32°   R,  not  below  25. 

No.   2   needle,   5   sec..     20  grams   at   11"5°    R.  not  above  110. 

Maintenance. 

22,  The  period  of  guaranty  shall  be  five  (5)  years.  Dur- 
ing the  period  of  guaranty,  whenever  the  surface  of  a  vitri- 
fied brick  pavement  becomes  uneven,  holding  water  one-fourth 
H/i)  of  an  inch  or  more  in  depth  in  a  distance  of  four  feet 
or  less,  or  when  the  pavement  has  settled  over  trenches  ex- 
isting previous  to  the  completion  of  the  pavement,  then  the 
brick  shall  be  taken  up  and  relaid  to  proper  crown  and  grade. 

Any  brick  which  may  be  found  soft,  unsound,  broken  or 
disintegrated,  and  all  portions  of  the  pavement  which  may 
have  become  rough  by  reason  of  the  chipping  or  breaking  of 
the  edges  of  the  briek,  so  as  to  produce  joints  exceeding  one- 
half  (Vy)  inch  at  a  point  one-quarter  (14)  inch  below  the  sur- 
face of  the  brick,  shall  be  removed,  and  properly  replaced 
with  sound  material. 

Note — All  castings  for  manholes,  catchbasins,  etc.,  shall  not  be  in)' 
bedded  in  ihe  concrete  foundation.  They  shall  be  made  to  rest  on  top 
of  the  foundation  to  allow  the  pavement  to  expand  uniformly,  thereby 
avoiding  the  cracking  and  crushing  of  the  brick. 

NoTB  TO  Engineer — Section  I.  -WhcneTn  tin.  iMjiil~^i'n.WL^  used 
in  tte  specification  it  itintepded  to  refer^ULcitbef^nck  or^TilOTtcrwiBIR- 
evcr  may  "be  Used,  except-in  SecUoii  C 

Section  4.  Where  medium  or  light  traffic  or  other  conditions  exist 
which,  in  the  opinion  of  the  Engineer,  do  not  require  a  brick  capable  of 
giving  an  abra5ive  loss  of  only  22  per  cent.,  brick  of  a  quality  which  will 
give  a  loss  of  25  per  cent,  or  even  28  per  cent,  may  be  used. 

^Tn^miietr^s   the  swamittee -baj   not   ntade  Hry   testSsOf   ttit '^tdc 
site,  it  la  fiot  prSparid  to  rb«pnlmend"~Bpccific  abrasibrf  loss  fwr'lhat  siie. 

Section  21,  While  the  committee  is  in  favor  of  a  cement  grout  filler, 
it  believes  that  where  conditions  do  not  favor  the  use  of  the  same,  a 
bituminous  filler  may  be  used,  Mr  which  it  recommends  Section  21b  or 
21c  in  place  of  21a. 


REPORT  OF  SUB-COMMITTEE  ON  SPECIFICATIONS  FOB 
CONCRETE  PAVING. 

The  Sub-Committee  on  Concrete  Paving  Specificntiona  pre- 
sents, for  your  consideration,  the  following  report : 

In  preparing  these  specifications  we  have  tried  to  co- 
ordinate the  last  specification  of  the  American  Society  of 
Municipal  Improvements  (1912)  with  those  of  the  Association 
for  Standardizing  Paving  Specifications  (1913)  together  with 
the  discussions  wid  snggestions  offered. 

We  have  omitted  the  paragraph  (P.  328,  1912)  requiring 
that  tha  mortar  made  with  one  part  cement  and  three  fine  aggre- 
gate have  a  tensile  strength  of  70  per  cent,  of  that  ohtained  by 
making  a  mortar  of  the  same  cement  and  proportion  of  Ottawa 
sand,  because  some  engineers  prefer  a  different  definition,  such 
as:  a  test  requirement  of  tensile  strength  of  say  100  pounds 
per  square  inch  when  tested  at  the  end  of  48  hours  in  air 
luider  standard  conditions.  It  is  hoped  this  subject  may  be 
discussed  in  order  that  the  opinion  of  the  convention  may  be 
obtained.  Either  on(^  of  the  provisions  should  be  inserted  in 
the  specifications  as  presented  as  part  of  the  paragraph  "Fine 
Aggregate." 

It  appears  to  your  committee  that  the  Brick  Specification 
is  the  only  one  in  the  1912  report  which  defines  concrete  as  a 
foundation  for  paving,  and  suggests  that  a  reference  be  made 
to  it  a«  a  type  in  other  specifications  or  that  the  subject  be 
referred  to  your  next  Concrete  Committee  for  their  considera- 
tion, with  the  idea  of  bringing  all  the  concrete  work  for  pave- 
ment together, 

C.  E.  P.  Babcock,  Chairman, 
H.  L.  Shaner, 
H.  G.  Ltkken, 
N.  E.  Mdrkat, 
J.  H.  Weinbebger, 
Fred  BrRKHARD, 

CommUtee. 
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SPECIFICATIONS  FOR  CEMENT  CONCRETE  PAVING. 

Adopted  October  8,  1914. 

Note— Theae  specifieatious  will  be  modified  from  time  to 
time  to  keep  them  fully  iip  to  date.  Suggestions  as  to  modifi- 
cations or  additions  are  solicited  and  should  be  sent  to  the 
Secretary,  or  to  C.  E.  P.  Babcock,  City  Hall,  Buflfalo,  N.  Y., 
Chairman  of  the  Sub-Committee  on  Specifications  for  Concrete 
Paving,  and  George  W.  Tilison,  Boro  Hall,  Brooklyn,  N.  T., 
Chairman  of  General  Committee  on  Standard  Specifications. 

COPYBIOHTEP,  IBIB, 

(Any  muDlclpallC)'  will  be  glv«a  tree  permleslon  to  use  tbeae  speclflcatiotu  or  any 
part  of  tbem  upon  application  to  tbe  Secretary.) 


general  requirements. 
Concrete. 

1.  The  concrete  to  be  used  shall  consist  of  Portland  ce- 
ment, fine  aggregate  or  sand,  coarse  aggregate  and  water, 
mixed  in  the  required  proportions. 

Cemknt. 

2.  Portland  cement  shall  meet  the  requirements  of  tbe 
standard  specifications  for  Portland  cement,  adopted  by  the 
American  Society  for  Testing  Materials,  Angust  16,  1909,  with 
subsequent  amendments. 

All  tests  to  be  made  in  accordance  with  methods  contained 
in  report  of  Committee  on  Uniform  Tests  of  Cement  of  the 
American  Society  of  Civil  Engineers,  presented  at  the  Annual 
Meeting.  January  18,  1911,  with  subsequent  amendments.  (See 
Fourth  Annual  Report,  A.  S.  P.  S.,  1913,  Pittsburg  meeting.) 

Fine  Aoqueoate. 

3.  The  fine  aggregate  shall  consist  of  any  material  of  sili- 
ceous granitic  or  igneous  origin,  free  from  mica  in  excess  of 
five  per  cent,  and  shall  not  contain  in  any  one  (1)  cubic  inch 
taken  from  the  pile,  more  than  seven  (7)  per  cent,  of  clay,  silt, 
vegetable  or  other  harmful  impurities. 
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COAESB    AgGREOATE. 

4.  Coarse  aggregate  shell  be  clean  souad  gravel — washed 
if  need  be,  to  remove  film  or  coating  of  clay  or  dirt — or 
broken  stone  or  crushed  slag,  having  a  specific  gravity  of 
not  less  than  2.6.  It  shall  be  free  from  all  dirt,  vegetable  mat- 
ter and  other  foreign  substances,  graded  in  sizes,  the  largest 
size  being  not  greater  than  will  pass  a  two  and  one-half  (2i/^) 
inch  screen  and  ranging  down  to  that  which  wil]  be  retained 
on  a  one-quarter  (14)  inch  screen. 

Wateh. 

5.  The  water  in  mixing  concrete  shall  be  clean,  free  from 
acid,  alkalies  and  otlier  injurious  matter. 

Mixing. 

6.  The  dry  ingredients  (cement  and  other  aggregate)  of 
the  concrete  shall  be  thoroughly  mixed,  then  sufficient  water 
shall  be  added  to  obtain  the  desired  consistency,  and  the  mix- 
ing continued  until  all  the  ingredients  are  uniformly  distrib- 
uted in  the  mass. 

Tf  a  mechanical  mixer  is  used,  the  dry  materials  shall  be 
proportioned  and  then,  all  at  the  same  time,  deposited  in  the 
mixer,  the  water  shall  then  be  added  and  the  mixing  continued 
as  above. 

COXSISTEXCY. 

7,.  The  resulting  concrete  shall  he  of  such  consistency  that 
the  water  will  flush  to  the  surfiice  under  heavy  tamping. 

Re-Temperixg. 

8.  Re-tempering — that  is  re-mixing  with  additional  water 
after  the  mortar  or  concrete  has  partially  hardened  will'not 
be  permitted. 

Sl'b-Grade. 

9.  In  a  sand  or  naturally  drained  soil,  the  sub-grade  shall 
be  wet  down  before  concrete  ia  deposited. 
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Placing  Conchbte. 

10.  The  concrete  shall  be  deposited  in  a  layer  on  the  sub- 
grade  io  such  quantities  that,  after  being  thoroughly  tamped 
in  place,  it  will  be  of  the  required  thickness,  and  the  upper 
surface  shall  be  true,  uniform  and  parallel  with  tie  surface 
of  the  finished  work. 

In  conveying  the  concrete  from  the  place  of  mixing  to  the 
place  of  deposit,  the  operation  must  be  conducted  in  such  a 
manner  that  no  mortar  will  be  lost,  and  the  concrete  must  be 
so  handled  that  it  will  be  of  uniform  composition  throughout. 

Protection. 

11.  After  deposited,  the  concrete  shall  be  kept  moist  and 
protected  from  traffic  and  elements  for  at  least  four  (4)  days 
for  sidewalks  and  ten  (10)  days  for  pavements. 

Fui':ezing  Tempehatorb. 

12.  No  concrete  shall  be  mixed  while  the  air  temperature 
is  below  thirty-two  (32)  degrees  Fahr.,  and  in  no  case  shall 
any  materials  containing  frost  be  used. 

In  no  event  shall  concrete  be  laid  on  a  frozen  foundation. 

Forms. 

13.  Forms  shall  be  smooth,  free  from  warp,  of  sufficient 
strength  to  resist  springing  out  of  shape,  and  of  depth  to  con- 
form to  the  thickness  of  the  proposed  work. 

All  mortar  and  dirt  shall  be  removed  from  forms  that  have 
been  previously  used. 

The  forms  shall  be  well  staked  and  thoroughly  braced,  and 
set  to  the  established  lines,  their  upper  edges  conforming  to 
the  grade  of  the  finished  work. 


CONCRETE  SIDEWALKS. 
Observing  the  General  Requirements  as  above;  the  specifi- 
cations for  sidewalks  shall  be  as  follows: 
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Drainage. 

14.  The  sub-base  or  that  portion  of  the  base  under  the 
concrete  shall  be  properly  drained. 

Fine  Aggregate. 

15.  The  fine  aggregate  ahall  be  of  graded  sizes  ranging 
from  Vi  ioeh  do^vn  to  that  which  shall  be  retained  on  a  No, 
80  standard  sieve,  not  more  than  twenty  (20)  per  cent,  of 
which  will  pass  a  No.  50  standard  sieve  for  the  baae ;  and  from 
one-qnarter  (14)  inch  down  to  that  which  will  be  retained  on  a 
No.  80  standard  sieve,  not  more  than  twenty  (20)  per  cent,  of 
which  shall  pass  a  No.  50  standard  sieve  for  the  top  or  wearing 
sorfaoe. 

Coarse  Aooreoate. 

16.  The  coarse  aggregate  shall  be  graded  in  sizes  that 
will  pass  a  one  (1)  inch  screen  and  be  retained  on  a  quarter 
(Yi)  inch  screen. 

Base  Proportions. 

17.  In  preparing  the  concrete  for  the  base,  the  cement 
and  aggregate  shall  be  measured  separately,  and  then  mixed 
in  such  proportion  that  the  resulting  concrete  shall  contain 
fine  aggregate  to  the  amount  of  one-half  (^)  of  the  volume 
of  the  coarse  aggregate ;  and  that  five  and  one-half  cubic  feet 
of  concrete  in  place  shall  contain  ninety-four  (94)  pounds  of 
cement. 

Thickness. 

18.  The  base  shall  be    ...    inches  in  thickness,  with  its 

upper  surface  finished  parallel  to  and inch  below  the  grade 

of  the  finished  sidewalk.     The   minimum  thickness  for  base 
shall  be  three  inches. 

Sections. 

19.  The  base  shall  be  blocked  out  in  sections,  which  should 
not  measure  more  than  six  feet  wide  and  six  feet  long. 
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Slope. 

20.  The  walk  shall  have  sufficient  fall  from  lot  line  to 
curb  line  to  provide  drainage,  but  the  slope  should  not  exceed 
%-ineh  per  foot.     ' 

Top  or  Wearing  Surface, 

21.  The  top  or  wearing  surface  shall  be  composed  of  one 
part  Portland  cement  and  two  parts  fine  aggregate,  mixed 
vrith  sufficient  water  to  produce  a  mortar  of  a  consistency 
which  will  not  require  tamping  and  which  can  be  easily  spread 
into  position  with  a  straight  edge. 

The  mortar  for  the  wearing  surface  shall  be  mixed  in  a 
mortar  box  and  spread  on  the  base  immediately  after  mixing. 
In  no  case  shall  more  than  thirty  minutes  elapse  between  the 
laying  of  the  concrete  for  the  base  and  the  covering  of  same 
with  the  wearing  surface. 

After  the  wearing  surface  has  been  worked  to  an  approxi- 
mately true  plane,  the  slab  marking  shall  be  made  directly 
over  the  joint  in  the  base.  Such  marking  shall  be  made  with  a 
tool  which  will  cut  entirely  through  and  completely  separate 
the  surface  of  adjacent  slabs. 

The  wearing  surface  shall  be  . , .  inch  in  thickness.  How- 
ever, the  minimum  thickness  for  wearing  surface  shall  be 
three-fourths  (%)  inch. 

Edoes. 

22.  The  slabs  shall  be  rounded  on  all  surface  edges  to  a 
radius  of  about  one-half  inch. 

Troweling. 

23.  After  the  wearing  surface  has  been  brought  to  the  es- 
tablished grade,  it  shall  be  worked  with  a  wood  float  in  a  man- 
ner that  will  thoroughly  compact  it.  When  required,  the  surface 
shall  be  troweled  smooth,  but  excessive  working  with  a  steel 
trowel  shall  be  avoided.  The  application  of  neat  cement  to  the 
surface  in  order  to  hasten  hardening  ip  prohibited. 
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OxE  CoL'BSE  Sidewalk. 
24.     If  the  specifications  require  that  the  concrete  walk  be 
laid  in  one  course,  the  concrete  shall  he  mixed  in  such  pro- 
portions that  it  shall  contain  fine  aggregate  to  the  amount  of 

one-half  (^)  of  the  volume  of  the  coarse  aggregate  and  that 
four  and  one-half  (iVn)  cubic  feet  of  concrete  in  place  shall 
contain  ninety-four  (94)  pounds  of  cement. 

The  coarse  aggregate  shall  be  graded  from  fine  to  coarse 
and  shall  all  pass  the  one  and  one-fourth  (1^/4)  inch  mesh 
screen  and  be  retained  on  a  one-fourth  (i/i)  inch  mesh  screen. 

The  fine  aggregate  shall  all  pass  the  one-fourth  (i^)  inch 
mesh  screen  and  not  more  than  three  (3)  per  cent,  shall  pass 
a  sieve  having  one  hundred  (100)  meshes  per  lineal  inch. 

The  surface  shall  be  brought  to  a  true  plane  with  a  strik- 
ing board  and  finished  with  a  wooden  float  as  heretofore  pro- 


CONCRETE  CURB   AND   COMBINED   CURB   AND   GUTTER. 
Fine  and  Coarse  Aggregate  and  Base  Proportions,  Facing 
or  Wearing  Surface,  Thickness  and  Troweling  as  heretofore 
recommended  in  General  Requirements  and  in  Specifications 
for  Concrete  "Walk. 

Dimensions. 
2.^.  The  sections  for  combined  curb  and  gutter  shall  not 
measure  more  than  six  (6)  feet  in  length  nor  less  than  four 
(4)  feet  when  unprotected,  and  not  more  than  ten  (10)  feet 
nor  less  than  six  (6)  feet  in  length  when  protected  by  metal 
nosing. 

Ciuii  XoT  Bfii.T  IN  l'i.-\ii:. 
26.  When  built  at  a  point  removed  from  the  work,  it 
shall  be  constructed  in  the  same  manner  and  of  the  same 
material  as  above  specified,  and  shall  be  allowed  to  harden  for 
at  least  twenty-eiglit  (28]  days  before  bcins  transported  for 
position  in  the  work. 
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The  length  of  any  section  shall  not  be  less  than  four  (4) 
feet  nor  more  than  six  (6)  feet. 

CONCRETE   ROADWAY. 
Observing  General  Requirements  as  above;  the  specifica- 
tions for  Concrete  Roadway  shall  be  as  follows: 

Pine  Aogregatb. 

27.  The  fine  aggregate  shall  be  of  graded  sizes  ranging 
from  Yi-meh  down  to  that  which  shall  be  retained  on  a  No.  80 
standard  sieve,  not  more  than  20  per  cent,  of  which  will  pass 

a  No.  50  standard  sieve. 

COAliSE  AoonEQATE. 

28.  In  concrete  roadway,  the  largest  size  shall  not  exceed 
such  as  will  pass  a  two  and  one-half  i^y^)  inch  screen,  and 
ranging  down  to  that  which  will  be  retained  on  a  one-fourth 
(14}  inch  screen. 

Two  Course  Pavement. 

29.  The  cement  and  aggregate  shall  be  mixed  in  such  pro- 
portions that  the  resulting  concrete  shall  contain  fine  aggre- 
gate amounting  to  one-half  the  volume  of  the  coarse  aggre- 
gate, and  so  that  five  (5)  cubic  feet  of  concrete  in  place  shall 
contain  ninety-four  (94)  pounds  of  cement. 

The  thickness  of  the  base  shall  be  . . .  inches.  (The  mini- 
mum thickness  shall  be  five  (5)  inches.) 

Wearing  Surface. 

30.  The  top  coat  or  wearing  surface  shall  be  composed  of 
one  part  Portland  cement  and  two  parts  of  fine  aggregate 
mixed  with  water  in  sufficient  quantities  to  produce  a  mortar 
of  such  consistency  that  it  will  not  require  tamping,  and  can 
easily  be  spread  into  position  with  a  templet  or  straight  edge. 
It  shall  then  be  soreeded  to  give  roughness  to  surface  of  con- 
crete. Not  more  than  thirty  (30)  minutes  shall  elapse  between 
the  laying  of  the  concrete  for  the  base  and  the  covering  of 
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the  same  with  the  wearing  surface.  The  wearing  surface  shall 
be  of  a  thickness  of  . . .  inches.  However,  the  minimum  thick- 
ness shall  be  one  (1)  inch. 

0>iB  CouHSE  Pavement.    . 
Observing  the   General   Bequirements   and   Provisions   for 
Fine  and  Coarse  Aggregate  for  Concrete  Eoadway  as  above. 

31.  The  one  course  shall  be  laid  in  the  proportion  of  hot 
less  than  one  bag  (94  pounds)  of  cement  to  every  four  (i) 
cubic  feet  of  concrete  in  place.  Xt  shall  have  a  minimum  thick- 
ness of  five  (5)  inches. 

TEMPEnATDBB  JOINTS, 

32.  If  temperature  joints  are  required,  they  shall  be  made 
from  curb  to  curb  at  intervals  of  about  thirty  (30)  feet.  These 
joints  may  be  filled  with  such  material  as  may  best  suit  local 
conditions,  but  the  local  specifications  shall  state  what  filler 
will  be  furnished. 

DISCUSSION. 

Mii.  BAiirocK:  It  mijrht  be  only  fair  to  sa.v,  before  the  vote 
is  taken,  that  there  were  two  minor  things  changed  in  making 
up  the  specifications  which  we  did  not  think  worth  while  to 
write  into  the  formal  report.  In  eitlier  the  report  of  the 
comniitlee  of  this  Society  or  in  the  report  from  the  A.  S.  P.  S., 
the  definition  of  size  of  stoni'  in  eoncrete  foundation  or  pave- 
ment was  something  like  this:  It  aUowed  a  maximum  size 
equal  to  one-half  the  tbickne.ss  of  the  concrete.  We  left  that 
definition  out,  and  said  that  the  maximum  size  of  stone  for 
this  work  shall  be  2'A  inches.  There  was  a  change  in  the  fine 
aggrefrate  for  sidewalk  purposes.  The  former  requirement  was 
that  the  size  range  from  i^-inch  to  that  retained  on  lOO-mesh 
standard  sieve;  that  was  changed  to  ranjre  from  '/rinch  down 
to  that  which  would  pass  an  80  sieve. 

JIk,  Myeils:  It  has  been  my  experience  that  stone  up  to 
2i/!>  inches  is  too  hard  to  handle,  and  that  we  didn't  get  as 
good  a  job  as  by  using  a  l'.i.-inch  niiiximiim,  especially  with 
broken  stone.  With  irnivel  yon  can  naturally  handle  it  a  little 
larger,  but  with  broken  stone  I  believe  2',-;  inches  too  large. 


REPORT  OF  SUIS-C03IMITTEB  ON  SPECIFICATIONS  FOR 
BROKEN  STONE  AND  GRAVEL  ROADS. 

Your  Sub -Commit  tee  on  Specifications  for  Broken  Stone 
and  Gravel  Roads  herewith  respectfully  submits  its  report  cov- 
ering its  work  during  the  preceding  year. 

In  1913  it  was  decided  that  the  scope  of  the  sub-committee 
should  cover  specifications  for-the  followioji  types  of  roads  and 
pavements : 

Broken  Stone  Road. 

Broken  Stone  Road  with  Bituminous  Surface. 

Bituminous  Macadam  Pavement. 

Gravel  Road. 

Gravel  Road  with  Bituminous  Surface. 

Bituminous  Gravel  Pavement. 
In  view  of  the  large  amount  of  work  entailed  hy  the  prep- 
aration of  these  specifications,  it  was  decided  to  concentrate 
our  attention  during  the  past  year  upon  specifications  of  the 
above  types  of  construction  in  connection  with  which  broken 
stone  was  employed.  We  are,  therefore,  submitting  in  this  re- 
port specifications  for  Broken  Stone  Road,  Broken  Stone  Road 
with  Bituminous  Surface  and  Bituminous  ^Macadam  Pavement, 
including  specifications  for  the  materials  used  therewith. 

It  has  been  the  <ibjeet  of  the  committee  to  present  in  its 
specifications  fundamental  principles  of  construction.  In  ac- 
cordance with  instructions  received  at  the  Wilmington  Con- 
vention in  1013,  properties  of  broken  stone  and  limitations 
covering  the  physical  and  chemical  properties  of  bituminous 
materials  have  been  incorpopnte<(  in  our  sjieeifieations.  It 
should  be  borne  in  mind  that  specifications  covering  the  prop- 
erties of  materials  and  certain  details  .of  eonstnictiou  must  be 
varied  in  many  cases  in  order  that  a  given  form  of  construc- 
tion   may   be    economical    and   suitable   for    local    conditions. 
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Therefore  the  specifications  incorporated  in  our  report  should 
serve  as  guides  rather  than  standards  adaptable  to  all  condi- 
tions which  may  be  found  throughout  America. 

As  outlined  by  the  sub-committee,  the  work  to  be  consid- 
ered prior  to  the  1915  Convention  includes  specifications  for 
roads  and  pavements  listed  above  in  connection  with  which 
gravel  is  used  and  specificatioiis  covering  methods  and  mate- 
rials for  maintaining  the  several  types  of  construction  assigned 
to  the  sub-committee.  In  accordance  with  instructions  received 
under  even  date  from  the  Committee  on  Standard  Specifica- 
tions, we  will  also  prepare  during  the  coming  year  specifica- 
tions for  a  Bituminous  Concrete  Pavement,  the  mineral  aggre- 
gate of  which  consists  of  one  product  of  a  crushing  plant 
Respectfully  submitted, 

Arthur  H.  Blanchahd,  Chairman. 

William  H.  Consell, 

A,  J.  IlESDEIilNK. 

B.  A.  MacOregor. 
Frederick  A.  Hkimer. 

For  the  Sub-Coinmltie<'  on  lirol-en  f^totif  und  Oravel  Roads. 

SPECIFICATIONS  FOR  BROKEN   STONE   AND   GRAVEL 
ROADS. 
Adopted  October  8,  1914. 
Note — These  specifications  will  be  modified  from  time  to  - 
time  to  keep  them  fully  up  to  date.    Suggestions  as  to  modifi- 
cations or  additions  are  solicited  and  should  be  sent  to  the  Sec- 
retary, or  to  A.  H.  BlanchiLrd,  Professor  of  Highway  Engineer- 
ing, Columbia  University,  New  York  City,  Chairman  of  the 
Sub-Committee  on  Specifications  for  Broken  Stone  and  Gravel 
Roads,  and  George   W.  Tillson.  Boro  Hall,  Brooklyn,  N.  Y., 
Chairman  of  General  Committee  on  Standard  Specifications. 

(Any  muiiicip»llty  will  be  given  t: 


1.     General  DeKcription-^'Vhe  broken  stone  road  shall  coninat 
of  three  courses  of  broken  stone,  separately  constructed,  lairt 
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to  conform  to  the  required  grades  and  cross- sections  and  con- 
structed as  hereinafter  specified. 

Brokex  Stone. 

2.  QvaUti/  of  Brol-en  Stone — All  broken  stone  shall  be  clean, 
rough  surfaced  and  sharp  angled,  of  compact  texture  and  uni- 
form grain. 

Tests  for  Broken  Stone — The  broken  stone  shall  be  subjected 
to  abrasion  tests  and  toughness  tests  conducted  by  the  Engi- 
neer in  accordance  with  methods  adopted  by  the  American 
Society  for  Testing  Materials,  August  15,  1908.  It  shall  show 
a  "French  coefficient  of  wear"  of  not  less  than  7.0  and  its 
toughness  shall  be  not  less  than  6.0. 

3.  Sizes — The  product  of  the  crusher  shall  be  passed  over 
a  rotary  screen  with  sections  having  respectively  circular 
openings  of  the  following  dimensions:  First  section,  five- 
eighths  (%}  inch  holes;  second  section,  one  and  one-quarter 
(IV4)  inch  holes;  third  section,  two  and  one-quarter  (214) 
inch  holes ;  fourth  section,  three  and  one-half  (S^^)  inch  holes. 
If  so  directed  the  first  section  of  the  screen  shall  be  fitted  with 
a  dust  jacket  having  one-quarter  {%)  inch  openings  so  placed 
as  to  separate  the  dust  from  the  product  passing  through  the 
first  section.  The  screening  plant  shall  also  be  fitted  with  a 
tailing  chute  so  that  no  stone  failing  to  pass  the  largest  open- 
ings will  tall  into  the  bin  for  No.  4  size  broken  stone.  The 
various  sizes  of  broken  stone  shall  be  caught  in  separate  bins, 
and  shall  be  designated  as  follows : 

Dust,  all  passing  through  one-quarter  (^4)  inch  screen. 

Screenings,  all  passing  through  five-eighths  (%)  inch 
screen. 

No.  1  size,  passing  through  five-eighths  (%)  inch  screen 
and  over  one-quarter  {^4)  '^'^h  screen. 

No.  2  size,  passing  over  five-eighths  (%)  inch  screen  and 
through  one  and  one-quarter  (V/i)  inch  screen. 

No.  3  size,  passing  over  one  and  one-quarter  (H4)  inch 
screen  and  through  two  and  one-quarter  (2^)  inch  screen. 
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No.  4  size,  passing  over  two  and  one-quarter  (214)  inch 
screen  and  through  three  and  one-half  {3Vs)  inch  screen. 

Tailings,  passing  over  three  and  one-half  (3i/^)  inch  screen. 

Portable  FJanis— Portable  crushing  and  screening  plants 
shall  be  operated  as  directed. 

Siaiionnry  Plants — If  broken  stone  is  to  be  supplied  from 
stationary-  crushing  and  screening  plants,  the  several  siz^a  of 
broken  stone  shall  not  be  used  unless  samples  have  been  previ- 
ously approved  by  the  Engineer.  The  variou.s  sizes  of  broken 
stono  furnished  shall  be  substantially  the  same  as  the  samples 
approved. 

C0N8T8CCTION. 

4.  First  Course — After  the  sub-grade  or  sub-base  course 
shall  have  been  prepared  as  specified,  a  course  of  No.  4  broken 
stone  shall  be  evenly  spread  so  that  it  shall  have  after  rolling 
the  required  thickness  of  three  and  one-half  (3^)  inches. 
The  depth  of  loose  broken  stone  shall  be  gauged  by  the  use  of 
strings  between  iron  stakes,  as  directed.  The  spreading  of  the 
broken  stone  must  be  from  piles  dumped  on  boards  provided 
for  the  purpose  or  from  piles  dumped  alongside  the  road,  or  as 
directed  by  the  Engineer.  This  course  shall  be  thoroughly 
rolled  with  a  ten  (10)  to  fifteen  (15)  ton  road  roller.  The 
rolling  shall  begin  at  the  sides  of  the  road  and  continue  to- 
wards the  center  and  shall  be  kept  up  until  there  is  no  dis- 
turbance of  the  stone  ahead  of  the  roller.  After  the  comple- 
tion of  the  rolling,  no  teaming  other  than  that  necessary  for 
bringing  on  the  broken  stone  for  the  next  course  shall  be 
allowed  over  the  rolled  broken  stone.  Should  it  be  apparent- 
after  the  rolling  of  the  first  course  that  the  subgrade  material 
shall  have  become  churned  up  into  or  mixed  with  the  broken 
stone  of  this  course,  whether  by  reason  of  the  rolling,  or  by 
hauling  over  the  broken  stone  or  otherwise,  the  Contractor 
shall  at  his  own  expense  remove  and  replace  such  mixture  of 
sub-grade  material  and  broken  stone  with  clean  broken  stone 
of  the  proper  size  and  shall  roll  the  material  to  produce  a  uni- 
form, firm  and  even  first  course  as  required. 
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5.  Second  Course — On  the  completed  first  course  shall  be 
spread,  in  the  manner  specified  in  the  preceding  paragraph, 
No,  3  broken  stone  to  form  the  second  course.  This  broken 
stone  shall  be  evenly  spread  to  such  a  depth  that  it  shall  have 
after  rolling  the  required  thickness  of  two  and  one-half  {2i4) 
inches.  After  the  second  course  shall  be  compacted  under  the 
same  provisions  as  prescribed  for  the  first  course,  it  shall  be 
evenly  covered  with  a  thin  layer  of  screenings.  The  quantity 
of  screenings  to  be  used  shall  be  just  sufBcient  to  cover  the 
larger  stones  and  care  shall  be  exercised  to  avoid  the  use  of 
an  excess  of  the  screenings.  This  covering  shall  then  be  rolled 
as  heretofore  provided.  When  the  rolling  shall  have  been 
completed  the  surface  of  the  second  course  shall  be  firm,  even 
and  true  to  the  lines,  grades  and  cro8»-8ectioDB. 

6.  Third  Course — On  the  completed  second  course  shall  be 
spread  in  the  manner  above  specified  for  the  first  course  No.  3 
broken  stone  to  form  the  third  course.  This  broken  stone  shall 
be  evenly  spread  to  such  a  depth  that  it  will  have  after  rolling 
the  required  thickness  of  two  and  one-half  (2^)  inches.  After 
the  third  course  shall  have  been  compacted  under  the  same 
provisions  aa  prescribed  for  the  first  course,  it  shall  be  evenly 
covered  with  a  thin  layer  of  screenings.  The  quantity  of 
screenings  to  be  used  shall  be  just  sufficient  to  cover  the  larger 
stones  and  care  shall  be  exercised  to  avoid  the  use  of  an  excess 
of  the  screenings.  This  covering  shall  then  be  rolled  as  here- 
tofore provided  except  that  water  shall  be  used  in  connection 
with  the  rolling  as  follows:  after  the  screenings  shall  have 
been  lightly  rolled,  water  shall  be  sprinkled  on  the  road  sur- 
face just  ahead  of  the  roller  in  such  quantity  as  will  prevent 
the  sticking  to  the  wheels  of  the  roller  of  the  fine  material  on 
the  surface,  and  the  combined  spreading  of  screenings,  water- 
ing and  rolling  shall  be  continued  until  the  voids  of  the  broken 
stone  become  so  filled  with  the  finer  particles  as  to  result  in 
a  wave  of  grout  being  pushed  along  the  road  surface  by  the 
front  wheel  of  the  roller.     When  the  rolling  shall  have  been 
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completed  the  surface  of  the  third  course  shall  be  firm,  even 
and  true  to  the  lines,  grades  and  cross-seetions.  After  the 
third  course  has  been  compacted,  puddled  and  filled  as  above 
specified,  it  shall  be  evenly  covered  with  a  thin  layer  of 
screenings.  Should  at  any  time,  after  its  constniction  and 
"  prior  to  the  acceptance  of  the  road,  the  larger  atone  be  visible 
in  the  surface  of  the  road,  the  Contractor  shall,  without  extra 
allowance,  spread,  sprinkle  and  roll  sufficient  screenings  to 
completely  cover  the  same. 

Payment. 
7.  Measurement  and  Payment — The  quantity  of  broken 
stone  road  to  be  paid  for  shall  be  the  number  of  square  yards, 
measured  horizontally,  satisfactorily  completed  ^n  accordance 
with  specifications.  The  price  stipulated  shall  include  the 
furnishing,  crushing  and  screening  of  the  different  sizes  of 
broken  stone,  the  placing,  rolling  and  watering  of  the  broken 
stone,  and  all  work  and  expenses  incidental  to  the  completion 
of  the  broken  stone  road. 


SPECIFICATIONS  FOR  BROKEN  STONE  ROAD  WITH  BITUM- 
INOUS  SURFACE. 
Broken  Stoxe  Road. 

8,  General  Description — The  broken  stone  road  shall  con- 
sist of  three  courses  of  broken  stone,  separately  constructed, 
laid  to  conform  to  the  required  grades  and  cross-sections  and 
constructed  as  hereinafter  specified. 

BnoEEK  Stone. 

9,  Quality  of  Brol-en  .S'/one— All  broken  stone  shall'  be 
clean,  rough  surfaced  and  sharp  angled,  of  compact  texture 
and  uniform  grain. 

Tests  For  Broken  Stone — The  broken  stone  shall  be  sub- 
jected to  abrasion  tests  and  toughness  tests  conducted  by  the 
Engineer  in  accordance  with  methods  adopted  by  the  Ameri- 
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can  Society  for  Testing  Materials,  August  15,  1908.  The 
broken  stone  used  for  the  construction  of  the  first  and  second 
courses  shall  show  a  French  coefficient  of  wear  of  not  less 
than  7.0  and  its  toughness  shall  be  not  less  than  6.0.  The  - 
broken  stone  used  for  the  construction  of  the  third  course 
and  in  connection  with  the  bituminous  surface  shall  show  a 
French  coefficient  of  wear  of  not  less  than  11.0  and  its  tough- 
ness shall  not  be  less  than  13.0. 

10.  Siics — The  sizes  shall  be  in  accordance  with  the  re- 
quirements as  stated  in  the  paragraph  entitled  "Sizes"  in  the 
specifications  for  "Broken  Stone  Road." 

CONBTRCCTION. 

11.  First'Oourse — After  the  sub-grade  or  sub-base  course 
shall  have  been  prepared  as  specified,  a  course  of  No,  4  broken 
stone  shall  be  evenly  spread  so  that  it  shall  have,  after  rolling, 
the  ret|nired  thickness  of  three  and  one-half  (3'/^)  inches. 
The  depth  of  loose  broken  stone  shall  be  gauged  by  the  use_^ 
of  strings  between  iron  stakes,  as  directed.  The  spreading  of 
the  broken  stone  must  be  from  piles  dumped  on  boards  pro- 
vided for  the  purpose  or  from  piles  dumped  alongside  the 
road,  or  as  directed  by  the  Engineer.  This  course  shall  be 
thoroughly  rolled  with  a  twelve  (12)  to  fifteen  (15)  ton  road^^ 
roller.  The  initial  rolling  shall  begin  at  the  sides  of  the  road 
and  continue  towards  the  center  and  shall  be  kept  up  until 
the  stone  is  keyed  together  and  there  is  no  disturbance  of  the 
stone  ahead  of  the  roller.  After  the  first  course  has  been  com- 
pacted, it  shall  be  evenly  covered  with  a  thin  layer  of  aereen- , 
ings.  The  quantity  of  screenings  to  be  used  shall  be  just  suf- 
ficient to  cover  the  larger  stones  and  care  shall  be  exercised 
to  avoid  the  use  of  an  excess  of  the  screenings.  This  covering 
shall  then  be  rolled  as  heretofore  provided  except  that  water 
shall  be  used  in  connection  with  the  rolling  as  follows:  After 
the  screenings  shall  have  been  lightly  roHed,  water  shall  be 
sprinkled  on  the  road  surface  just  ahead  of  the  roller  in  such 
quantity   as  will  prevent  the  sticking  to  the  wheels  of  the 


STANDARD  SPECIPICATIOKS — MACADAM!  .-iT 

roller  of  the  fine  material  on  the  surface,  and  the  combined 
spreading  of  screenings,  watering  and  rolling  shall  be  contin- 
ued until  the  voids  of  the  broken  stone  become  so  filled  with 
the  finer  particles  as  to  result  in  a  wave  of  grout  being  pushed 
along  the  road  surface  by  the  front  wheel  of  the  roller.  After 
the  completion  of  the  rolling,  no  teaming  other  than  that 
necessary  for  bringing  on  the  broken  atone  for  the  next  course 
shall  be  allowed  over  the  rolled  broken  stone.  Should  it  be 
apparent  after  the  rolling  of  the  first  course  that  the  sub- 
grade  material  shall  have  become  churned  up  into  or  mixed 
with  the  broken  stone  of  this  course,  whether  by  reason  of  the 
rolling,  or  by  hauling  over  the  broken  atone  or  otherwise,  thc^ 
Contractor  shall  at  his  own  expense  remove  and  replace  such 
mixture  of  sub-grade  material  and  broken  stone  with  clean 
broken  stone  of  the  proper  size  and  shall  roll  the  material  to 
produce  a  uniform,  firm  and  even  first  course  as  required. 

12.  Second  Course — On  the  completed  first  course  shall  be 
spread,  in  the  manner  specified  in  the  preceding  paragraph. 
No.  4  broken  stone  to  form  the  second  course.  This  broken 
stone  shall  be  evenly  spread  to  such  a  depth  that  it  shall  have, 
after  rolling,  the  required  thickness  of  three  and  one-half 
{3V-;)  inches.  The  second  course  shall  be  compacted,  pud- 
dled with  screenings  and  water,  and  finished  under  the  same 
provisions  as  prescribed  for  the  first  course.  When  the  roll- 
ing shall  have  been  completed,  the  surface  of  the  second  course 
shall  be  firm,  even  and  true  to  the  lines,  grades  and  cross- 
sections.  If  the  surface  is  not  slightly  rough,  so  as  to  afford 
a  sufficient  mechanical  bond  for  the  third  course,  it  shall  be 
broomed. 

13.  Third  Course — On  the  completed  second  course  shall 
be  spread,  in  the  manner  above  specified  for  the  first  course, 
No.  3  broken  stone  to  form  the  third  course.  This  broken 
stone  shall  be  evenly  spread  to  such  a  depth  that  it  will  have, 
after  rolling,  the  required  thickness  of  two  and  one-half  (2^) 
inches.  The  third  course  shall  be  compacted  and  puddled 
with  screenings  and  virater  under  the  same  provisions  as  pre- 
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scribed  for  the  second  course,  and  when  the  rolling  shall  have 
been  completed,  the  surface  of  the  third  course  shall  be  firm, 
even  and  true  to  the  lines,  grades  and  cross-sections.  After 
the  third  conrse  has  been  compacted,  puddled  and  filled  as 
above  specified,  it  shall  be  evenly  covered  with  a  thin  layer 
of  screenings.  Should  at  any  time,  after  the  construction  of 
the  third  course  and  prior  to  the  application  of  bituminous 
material  thereon,  the  larger  stone  be  visible  in  the  surface  of 
the  road,  the  Contractor  sliall,  without  extra  allowance,  spread, 
sprinkle  and  roll  sufficient  screenings  to  completely  cover  the 
same.  Each  section  of  the  broken  stone  road  shall  be  sub- 
jected to  traffic  for  at  least  one  month  before  the  construction 
of  the  bituminous  surface  thereon. 

BtTOMINOUS    SUHFACE. 

14.  Description  Bituminous  Surface — ^The  bitunonouB  surface 
shall  consist  of  one  application  of  refined  tar  covered  with  a 
layer  of  No.  1  broken  stone  constructed  as  hereinafter  speci- 
fied. 

Bituminous  Material. 

15.  Refined  Tar — Refined  tar  used  in  the  construction  of 
the  bituminous  surface  shall  conform  with  either  one  of  the 
specifications  covering  the  chemical  and  physical  properties 
of  refined  tars  included  under  the  item  entitled  "Refined  Tars 
for  Surface  Treatments." 

16.  Heating  Refined  Tar — The  refined  tar  shall  be  heated 
in  kettles  or  tanks  so  designed  as  to  admit  of  even  heating 
of  the  entire  mass,  with  an  efficient  and  positive  control  of 
the  heat  at  all  times.  It  shall  be  Beated  as  directed  by  the 
Engineer  to-  a  temperature  between  93°  C.  (200°  P.)  and  121" 
C.  (250°  P.)  All  refined  tar  heated  beyond  121"  C.  (250=  F.) 
shall  be  rejected.  No  tar  shall  be  heated  in  kettles  or  tanks 
containing  any  oil  or  asphalt  cement.  Before  changing  from 
one  type  to  another,  kettles  or  tanks  shall  be  scrupulously 
cleaned^  order'to  avoid  mixtures  of  the  two.  Any  mixtures 
of  different  kinds  of  bituminous  materials  shall  be  rejected. 
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Tkermomriers  Fvrmahed  hy  Contractors — The  Contractor 
shall  provide  a  sufficient  number  of  accurate,  efficient,  sta- 
tionary thermometers  for  determining  the  temperature  of  the 
refined  tar  in  kettles  or  tanks. 

CONSTRDCTION. 

17.  Preparation  of  Stirface  of  Road — Prior  to  the  applica- 
tion of  the  refined  tar,  the  surface  of  the  broken  stone  road, 
when  thoroughly  dry,  shall  be  swept  clean  of  all  dust,  dirt 
or  other  loose  material  with  horse  or  power  drawn  brooms 
and  bass  or  other  line  fibre  brooms,  or  with  stiff  fibre  hand 
brooms  and  bass  or  other  fine  fibre  brooms,  as  directed  by  the 
Engineer,  When  the  cleaning  is  completed  the  upper  surface 
of  the  No.  3  broken  stone  shall  he  exposed,  forming  a  clean 
mosaic  surface. 

18.  Applkation  of  Refined  Tar — After  the  surface  shall 
have  been  cleaned  to  the  satisfaction  of  the  Engineer,  and 
when  thoroughly  dry,  the  refined  tar  shall  be  uniformly  ap- 
plied over  the  prepared  snrfaee  of  the  road  by  means  of  a 
pressure  distributer  as  hereinafter  speeifii'd  and  in  accordance 
with  the  directions  of  the  Engineer.  The  refined  tar,  when  ap- 
plied, shall  have  a  temperature  between  93"  C.  (200"  F.)  and 
121°  C.  (250°  F.).  The  total  amount  of  refined  tar  to  be  used  in 
the  construction  of  the  bituminous  surface  shall  be  applied  in 
one  application  and  shall  not  be  less  than  one-quarter  (14)  nor 
more  than  one-half  (V->)  gitHon  per  square  yard,  the  precise 
quantity  being  determined  by  the  Engineer. 

}'re«.<iin-  Distributer — The  pressure  distributer  employed 
shall  be  so  designed  and  operated  as  to  distribute  the  refined 
tar  specified  uniformly  under  a  pressure  of  not  less  than 
twenty  (20)  pounds  nor  more  than  seventy-five  (75)  pounds 
per  square  inch  in  the  amount  and  between  the  limits  of  tem- 
perature specified.  It  shall  be  supplied  with  an  accurate  sta- 
tionary thermometer  in  the  tank  containing  the  refined  tar 
and  with  an  accurate  pressure  gauge  so  located  as  to  be  easily 
observed  by  the  Enginepr  while  walking  beside  the  distrib- 
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liter.  It  shall  be  so  operated  that,  at  the  termmation  of  each 
nin,  the  refined  tar  will  be  at  oneo  shut  off.  It  shall  be  so 
designed  that  the  normal  width  of  application  shall  be  not 
less  than  six  (6)  feet  aud  so  that  it  will  be  possible  on  either 
side  of  the  machine  to  apply  widths  of  not  more  than  two  (2) 
feet.  The  distributor  shall  be  provided  with  tires  of  widths 
dependent  upon  the  following  relationship  between  the  pres- 
sure per  square  inch  of  tire  and  the  diameter  of  the  wheel; 
for  a  two  (2)  foot  diameter  wheel,  five  hundred  (500)  pounds 
shall  be  the  maximum  pressure  per  linear  inch  of  width  per 
wheel,  an  additional  pressure  of  thirty  (30)  pounds  per  inch 
being  allowed  for  each  additional  three  (3)  inches  in  diameter. 

19.  Application  of  No.  J  BroJcen  Stone — Immediately  after 
the  application  of  the  refined  tar,  a  layer  of  dry  No.  1  broken 
stone,  not  to  exceed  three-eighths  (%)  of  an  inch  in  thick- 
ness, shall  be  spread  and  broomed  as  directed  by  the  Engineer 
over  the  surface  of  the  refined  tar  and  shall  be  at  once  rolled 
as  directed  by  the  Engineer  with  a  roller  weighing  between 
eight  (8)  and  fifteen  (15)  tons. 

20.  Seasonal  and  Weather  LitnifaUons — No  refined  tar  shall 
be  applied  when  the  air  temperature  in  the  shade  is  below  10^ 
C.  (50°  F.),  except  by  the  written  permission  of  the  Engineer. 

Payment. 

21.  Measurement  and  Payment — The  quantity  of  broken 
stone  road  with  bituminous  surface  to  be  paid  for  under  this 
item  shall  be  the  number  of  square  yards,  measured  horizon- 
tally, satisfactorily  completed  in  accordance  with  the  specifi- 
cations. The  price  stipulated  in  this  item  shall  include  the  fur- 
nishing, crushing  and  screening  of  the  different  sizes  of  broken 
stone,  the  placing,  rolling  and  watering  of  the  broken  stone. 
the  heating  and  distributing  of  the  refined  tar,  and  all  ma- 
terials, work  and  expenses  incidental  to  the  completion  of  the 
broken  stone  road  with  bituminous  surface  except  the  fur- 
nishing of  the  refined  tar,  which  will  be  included  for  payment 
under  the  item  entitled  "Kefined  Tars  for  Surface  Treat- 
ments. ' ' 
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SPECIFICATIONS    FOR   REFINED  TARS    FOR   SURFACE 
TREATMENTS. 

2'2.  Previous  Service- — ^The  Contractor  will  be  required  to 
ahow  to  the  satisfaetiou  of  the  Engineer,  that  the  Company 
manufacturiug  the  refined  tar  he  proposes  to  use  under  a  given 
specification  has,  for  a  period  of  at  least  two  yeara,  manufac- 
tiired  refined  tar  in  a  thoroughly  equipped  plant;  and  that 
refined  tar  manufactured  of  bituminous  material  obtained  from 
a  similar  source  to  that  which  he  proposes  to  use  shall  have 
been  in  continuous  and  successful  use  in  the  surface  treat- 
ment of  broken  stone  roads  for  a  period  of  at  least  two  years 
previous  to  the  date  of  the  letting  in  which  his  proposal  was 
submitted. 

23.     Refined  Tar  "A"  Optioml  \\'iih  Refined  Tar  "B." 

(T)  Refined  tar  "A"  shall  be  homogeneous,  free  from 
water  and  shall  not  foam  when  heated  to  121°  C.  {250"  F,) 

(II)  Its  specific  gravity  at  a  temperature  of  25°  C.  (77° 
F.)  shall  be  not  less  than  1.140  nor  more  thau  1.180. 

(III)  When  tested  by  means  of  the  New  York  Testing 
Laboratory  Float  Apparatus,  the  float  shall  not  sink  in  water 
maintained  at  50"  C.  (122°  F.)  in  less  than  50  seconds  nor 
more  than  110  seconds. 

(IV)  Its  bitumen  as  determined  by  its  solubility  in  chemi- 
cally pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than  95.0  per  cent,  and  it  shall  show  not  more  than 
0.2  per  cent,  ash  upon  ignition  of  the  material  insoluble  in 
carbon  disulphide. 

(V)  When  distilled  according  to  the  tentative  method 
recommended  by  Committee  D-4  of  the  American  Sociely  for 
Testing  Materials  in  1911,  it  shall  yield  no  distillate  at  a  tem- 
perature lower  than  170°  C,  (338°  F.) ;  not  more  than  20.0 
per  cent  shall  distill  below  "270°  C.  (518°  P.),  and  not  more 
than  30,0  per  cent,  shall  distill  below  300°  C.  (572°  F.). 

(VI)  The  melting  point  as  determini^d  in  water  by  the 
cube  method,  of  the  pitch  residue  remaining  after  distillation 
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to  300"  C  (572°  p.)  in  accordance  with  the  test  described  in 
Clause  (V)  shall  be  not  more  than  75°  C.  (167°  F.}. 

24.  Refined  Tar  "H"  Optional  With  Refined  Tar  "A." 

(I)  Refined  tar  "B"  shall  be  homogeneous,  free  from 
water,  and  shall  not  foam  when  heated  to  121°  C.  {250°  F.). 

(II)  Its  specific  gravity  at  a  temperature  of  25°  C.  (77° 
P.)  shall  be  not  less  than  1.170  nor  more  than  1.220. 

(III)  When  tested  by  means  of  the  New  York  Testing 
Laboratory  Float  Apparatus,  the  float  shall  not  sink  in  water 
maintained  at  50°  C.  (122"  F.)  in  less  than  40  seconds  nor  more 
than  100  seconds. 

(IV)  Its  bitumen  as  determined  by  its  solubility  in  chem- 
ically pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than  85.0  per  cent,  nor  more  than  95.0  per  cent.,  and 
it  shall  show  not  more  than  0.2  per  cent  ash  upon  ignition  of 
the  material  insoluble  in  carbon  disulphide. 

(V)  When  distilled  according  to  the  tentative  method 
recommended  by  Committee  D-4  of  the  American  Society  for 
Testing  Materials  in  1911,  it  shall  yield  no  distillate  at  a  tem- 
perature lower  than  170°  C.  (338°  P.) ;  not  more  than  20.0 
per  cent,  shall  distill  below  270°  C.  {518°  P.),  and  not  more 
than  25.0  per  cent,  shall  distill  below  300°  C.  (572°  P.). 

(VI)  The  malting  point  as  determined  in  water  by  the 
cube  method,  of  the  pitch  residue  remaining  after  distillation 
to  300°  C.  (572°  P.)  in  accordance  with  the  test  described  in 
Clause  (V)  shall  be  not  more  than  75°  C.  (167°  F.). 

25.  DeUvery— The  refined  tar  shall  be  delivered  in  suitable 
containers,  far  enough  in  advance  of  its  use  in  the  work  to 
permit  the  necessary  tests  to  be  made.  Each  container  shall 
bo  plainly  labeled  with  the  trade  name  of  the  refined  tar, 
name  of  manufacturer,  gross  weight  and  net  weight.  Each 
shipment  and  each  carload  shall  be  kept  separate. 

Hills  of  Lading — The  Contractor  shall  furnish  the  Engineer 
on  or  before  the  arrival  of  each  shipment  at  or  near  the  site 
of  the  work,  bills  of  lading,  or  correct  copies  thereof,  which 
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shall  state  the  trade  name  of  the  refined  tar,  and  the  oame 
and  address  of  the  Company  manufacturing  and  supplying  it. 
Samples — Samples  will  be  taken  by  the  Engineer  from  each 
carload  of  reiined  tar  when  delivered  at  the  work,  unless 
satisfactory  arrangements  can  be  made  for  sampling  before 
shipment.  Such  samples  shall  be  analyzed  by  the  Engineer  to 
assure  the  delivery  of  a  refined  tar  of  the  specified  quality  and 
to  determine,  for  purpose  of  payment,  the  quantity  of  bitumen. 

26.  Work  Included — Under  this  item  the  Contractor  shall 
furnish  and  deliver  on  the  work  at  such  points  as  directed 
refined  tar  which  conforms  with  the  specifications  of  either 
refined  tar  "A"  or  refined  tar  "B." 

27.  Measurement  and  Payment — The  quantity  of  bitumen 
in  the  refined  tar,  to  be  paid  for  under  this  item,  shall  be  the 
number  of  tons,  determined  in  accordance  with  the  paragraph 
headed  "Samples"  contained  in  the  refined  tar  placed  on  the 
road  in  accordance  with  the  specifications  and  requirements, 
or  used  as  directed  for  other  purposes.  The  percentage  of 
bitumen  determined  by  an  average. of  the  analyses  of  the  ac- 
ceptable samples  taken  by  the  Engineer  during  a  given  month 
shall  be  used  as  the  basis  for  payment  for  the  refined  tar 
used  during  that  month.  Refined  tar  that  is  wasted  shall  not 
be  included  in  the  measurement  under  this  item.  The  price 
stipulated  in  this  item  shall  include  the  cost  of  furnishing, 
hauling  and  delivering  the  refined  tar  at  the  work,  and  all 
expenses  incidental  thereto. 

SPECIFICATIONS  FOR   BITUMINOUS  MACADAM    PAVEMENT. 

28.  General  Dcs'Tiptioii — The  bituminous  macadam  pave- 
ment shall  consist  of  three  courses  of  broken  stone,  separately 
constructed,  laid  to  conform  to  the  required  grades  and  cross- 
sections,  and  constructed  as  hereinafter  specified  with  bitum- 
inous material  incorporated  with  the  top  or  third  course. 
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'  BltOKEN    S'TONE. 

29.  Quality  of  Broken  Stone — All  broken  stoae  shall  be 
clean,  rough  surfaced  and  sharp  angled,  of  compact  texture 
and  uniform  grain. 

Tests  For  Broken  Stone — The  broken  stone  shall  be  subjected 
to  abrasion  tests  and  toughness  tests  conducted  by  the  En- 
gineer in  accordance  with  methods  adopted  by  the  American 
Society-  for  Testing  Materials,  August  15,  1908.  The  broken 
stone  used  for  the  construction  of  the  first  and  second  courses 
shall  show  a  French  coefficient  of  wear  of  not  less  than  7,0 
and  its  toughness  shall  be  not  less  than  6.0.  The  broken  stone 
used  for  the  construction  of  the  third  course  and  for  the  first 
and  second  applications  of  No.  1  brokeil  stone  shall  show  a 
French  coefficient  of  wear  of  not  less  than  11.0  and  its  tough- 
ness shall  not  be  less  than  13.0. 

30.  Sizes — The  sizes  shall  be  in  accordance  with  require- 
ments as  stated  in  the  paragraph  entitled  "Sizes"  in  the  speci- 
fications for  "Broken  Stone  Road."         -' 

Construction. 

31.  First  Course — After  the  sub-grade  or  sqb-base  course 
shall  have  been  prepared  as  specified,  a  course  of  No.  i  broken 
stone  shall  be  evenly  spread  so  that  it  shall  have,  after  roU- 
ing,the  required  thickness  of  three  and  one-half  (3|4)  inches. 
The  depth  of  loose  broken  stone  shall  be  gauged  by  the  use 
of  string  between  iron  stakes,  as  directed.  The  spreading  of 
the  broken  stone  must  be  from  piles  dumped  on  boards  pro- 
vided for  the  purpose  or  from  piles  dumped  alongside  the 
road,  or  as  directed  by  the  Engineer.  This  course  shall  be 
thoroughly  rolled  with  a  twelve  (12)  to  fifteen  (15)  ton  road 
roller.  The  initial  rolling  shall  begin  at  the  sides  of  the  road 
and  continue  towards  the  center  and  shall  be  kept  up  until 
the  stone  is  keyed  together  and  there  is  no  disturbance  of 
the  atone  ahead  of  the  roller.  After  the  first  course  has  been 
compacted,  it  shall  be  evenly  covered  with  a  thin  layer  of 
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screenings.  The  quantity  of  screeninga  to  be  used  shall  be 
just  sufficient  to  cover  the  larger  stones  and  care  shall  be 
exercised  to  avoid  the  use  of  an  excess  of  the  screenings.  This 
covering  shall  then  be  rolled  as  heretofore  provided  except 
that  water  shall  be  used  in  connection  with  the  rolling  as 
follows:  After  the  screenings  shall  have  been  lightly  rolled, 
water  shall  be  sprinkled  on  the  road  surface  just  ahead  of  the 
roller,  in  such  quantity  as  will  prevent  the  sticking  to  the 
wheels  of  the  roller  of  the  fine  material  on  the  surface,  and 
the  combined  spreading  of  screenings,  watering  and  rolling 
shall  be  continued  until  the  viods  of  the  broken  stone  become 
so  filled  with  the  finer  particles  as  to  result  in  a  wave  of 
grout  being  pushed  along  the  road  surface  by  the  front  wheel 
of  the  roller.  After  the  completion  of  the  rolling,  no  teaming 
other  than  that  necessary  for  bringing  on  the  broken  stone 
for  the  next  course  shall  be  allowed  over  the  rolled  broken 
stone.  Should  it  be  apparent  after  the  rolling  of  the  first 
course  that  the  sub-grade  material  shall  have  become  churned 
up  into  or  mixed  with  the  broken  stone  of  this  course,  whether 
by  reason  of  the  rolling,  or  by  hauling  over  the  broken  stone 
or  otherwise,  the  Contractor  shall  at  his  own  expense  remove 
and  replace  such  mixture  of  sub-grade  material  and  broken 
stone  with  clean  broken  stone  of  the  proper  size  and  shall  roll 
the  material  to  produce  a  uniform,  firm  and  even  first  course 
as  required. 

32.  Second  Course — On  the  completed  first  course  shall  be 
spread,  in  the  manner  specified  in  the  preceding  paragraph, 
No.  4  broken  stone  to  form  the  second  course.  This  broken 
stone  shall  be  evenly  spread  to  such  a  depth  that  it  shall  have, 
after  rolling,  the  required  thickness  of  three  and  one-half 
(St/s)  inches.  The  second  course  shall  be  compacted,  pud- 
dled with  screenings  and  water,  and  finished  under  the  same 
provisions  as  prescribed  for  the  first  course.  When  the  rolling 
shall  have  been  completed,  the  surface  of  the  second  course 
shall  be  firm,  even  and  true  to  the  lines,  grades  and  cross- 
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sections.  If  the  surface  is  not  slightly  rough  so  as  to  afford 
a  suflBcient  mechanical  bond  for  the  third  course,  it  shall  be 
broomed. 

Top  CounsB,  Bituminous  Macadam  Pavement. 

33.  Description  of  Top  Course — The  top  course  of  the  bi- 
tuminous macadam  pavement  shall  consist  of  a  third  course 
of  broken  stone  and  two  applications  of  bituminous  material, 
each  application  being  followed  by  the  distribution  of  a  layer 
of  No.  1  broken  stone,  constructed  as  hereinafter  specified. ' 

BiTDMiNOUS  Material, 

34.  Asphalt  Cement  and  Refined  Tar — The  asphalt  cement 
or  refined  tar,  hereinafter  referred  to  as  bituminous  material, 
used  in  the  construction  of  the  third  course  of  the  bituminous 
macadam  pavement  shall  conform  with  either  one  of  the  speci- 
fications covering  the  chemical  and  physical  properties  of  bi- 
tuminous materials  included  under  the  item  entitled  "Asphalt 
Cements  and  Refined  Tars  for  Bituminous  Macadam  Pave- 
ment." 

35.  Heating  Bituminous  Materials — Bituminous  materials 
shall  he  heated  in  kettles  or  tanks  so  designed  as  to  admit  of 
even  beating  of  the  entire  mass,  with  an  efficient  and  positive 
control  of  the  heat  at  all  times.  Asphalt  cement  shall  be 
heated  as  directed  by  the  Engineer  to  a  temperature  between 
135°  C.  (275°  P.)  and  177°  C.  {350°  F.)  All  asphalt  cement 
heated  beyond  177°  C.  (350°  P.)  shall  be  rejected.  Refined 
tar  shall  be  heated  as  directed  by  the  Engineer  to  a  tempera- 
ture between  93°  C.  (200°  P.)  and  121°  C.  (250°  F.).  All 
refined  tar  heated  beyond  121°  C.  (250°  P.)  shall  be  rejected. 
No  tar  shall  be  heated  in  kettles  or  tanks  containing  any  oil 
or  asphalt  cement.  Before  changing  from  one  type  of  ma- 
terial to  another,  kettles  or  tanks  shall  be  scrupulously  cleaned 
in  order  to  avoid  mixtures  of  the  two.  Any  mixtures  of  dif- 
ferent kinds  of  bituminous  materials  shall  be  rejected. 

Thermometers  Furnished  hy  Contractors — The  Contractor 
shall   provide   a   snffieii?nt  number  of  accurate,   elfieient,  sta- 
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tionary  thermometers  for  determining  the  temperature  of  the 
bituminous  material  in  kettles  or  tanks. 

CONSTBDCTION. 

36j  Third  Cotirse  of  Broken  Stone — On  the  completed  second 
course,  when  thoroughly  dry,  shall  be  spread,  in  the  manner 
above  specified  for  the  first  course,  dry  No.  3  broken  stone 
to  form  the  third  course.  This  broken  stone  shall  be  evenly 
spread  to  such  a  depth  that  it  will  have,  after  rolling,  the  re- 
quired thickness  of  two  and  one-half  (21^)  inches.  The  third 
course  shall  be  thoroughly  compacted  by  dry  rolling  until 
the  fragments  of  broken  stone  have  just  keyed  together  in 
accordance  with  the  same  provisions  covering  rolling  as  pre- 
scribed for  the  "First  Course." 

37.  First  Application  of  Bituminous  Material — After  the 
third  course  of  broken  stone  shall  have  been  thoroughly  com- 
pacted as  specified  and  when  clean  and  thoroughly  dry,  the 
bituminous  material  shall  be  uniformly  applied  over  the  pre- 
pared surface  of  the  third  course  by  means  of  a  pressure 
distributor  as  hereinafter  specified.  The  asphalt  cement,  when 
applied,  shall  have  a  temperature  between  135°  C.  {275°  F.) 
and  177°  C.  (350°  F.).  The  refined  tar,  when  applied,  shall 
have  a  temperature  between  93°  C.  (200°  P.)  and  121°  C. 
(250°  F.),  The  total  amount  of  bituminous  material  to  be 
used  in  the  first  application  shall  not  be  less  than  one  and 
one-half  (1^)  gallons  nor  more  than  one  and  three-quarters 
\1%)  gallons  per  square  yard,  the  precise  quantity  being  deter- 
mined by  the  Engineer. 

Pressure  Distributor — The  pressure  distributor  employed 
shall  be  so  designated  and  operated  as  to  distribute  the  bi- 
tuminous materials  specified  uniformly  under  a  pressure  of 
not  less  than  twenty  (20)  pounds  nor  more  than  seventy-five 
(75)  pounds  per  square  inch  in  the  amount  and  between  the 
limits  of  temperature  specified.  It  shall  be  supplied  with  an 
accurate  stationary  thermometer  in  the  tank  containing  the 
bituminous  material  and  with  an  accurate  pressure  gauge  so 
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located  as  to  be  easily  observed  by  the  Engineer  while  walk- 
ing beside  the  distributor.  It  shall  be  so  operated  that,  at 
the  termination  of  each  run,  the  bituminous  material  will  be 
at  once  shut  off.  It  shall  be  so  designed  that  the  normal  width 
of  application  shall  be  not  less  than  six  (6)  feet  and  so  that 
it  will  be  possible  on  either  side  of  the  machine  to  apply 
widths  of  not  more  than  two  (2)  feet.  The  distributor  shall 
be  provided  with  wheels  having  tires  each  of  which  shall  not 
be  less  than  eighteen  (18)  inches  in  width,  the  allowed  max- 
imum pressure  per  square  inch  of  tire  being  dependent  upon 
the  following  relationship  between  the  aforesaid  pressure  and 
the  diameter  of  the  wheel :  For  a  two  (2)  foot  diameter  wheel, 
two  hundred  and  fifty  (250)  pounds  shall  be  the.  ma:!imum 
pressure  per  linear  inch  of  width  of  tire  per  wheel,  an  addi- 
tional pressure  of  twenty  (20)  pounds  per  inch  being  allowed 
for  each  additional  three  (3)  inches  in  diameter. 

38.  First  Application  of  No.  1  Broken  Stone — Immediately 
after  the  application  of  the  bituminous  material,  a  layer  of 
dry  No.  1  brolcen  stone,  not  to  exceed  three-eighths  (%)  of 
an  inch  in  thickness,  shall  be  spread  as  directed  by  the  En- 
gineer over  the  surface  of  the  bituminous  material  and  shall 
be  at  once  rolled  as  directed  by  the  Engineer  with  a  roller 
weighing  between  twelve  (12)  and  fifteen  (15)  tons.  During 
the  rolling  process,  additional  No.  1  broken  stone  shall  be  ap- 
plied and  brooomed  until  the  voids  in  the  upper  portion  of 
the  third  course  are  filled  to  the  satisfaction  of  the  Engineer. 

39.  Second  Applicaiioti  of  Bituminous  Material — Prior  to  the 
second  application  of  bituminous  material,  all  loose  No.  1 
broken  stone  shall  be  swept  from  the  surface  of  the  pavement. 
When  thoroughly  clean  and  dry,  a  second  application  of  bi- 
tuminous material  shall  be  uniformly  applied  over  the  surface 
by  means  of  a  pressure  distributor  as  specified  above.  When 
applied  the  asphalt  cement  shall  have  a  temperature  between 
135'  C.  (275=  F.)  aad  177°  C.  (350"  P.).  When  applied  the 
refined  tar  shall  have  a  temperature  between  93°  C.  (200°  P.) 
•nd  121°  C,  (250°  P.).     The  total  amoimt  of  bituminous  ma- 
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terial  to  be  used  in  the  second  application  shall  not  be  leas  than 
one-half  (V^)  gallon  nor  more  than  three-quarters  {%)  gallon 
per  square  yard,  the  precise  quantity  being  deterrained  by  the 
Engineer. 

40.  Second  Applicatio7i  of  No.  3  Broken  Stone — Immediate- 
ly after  the  second  application  of  bituminous  material,  a  layer 
of  dry  No.  1  broken  stone,  not  to  exceed  three-eighths  (%) 
of  an  inch  in  thickness,  shall  be  spread  and  broomed  as  di- 
rected by  the  Engineer  over  the  surface  of  the  bituminous 
material  and  thereafter  at  once  rolled  as  directed  by  the  En- 
gineer with  a  roller  weighing  between  twelve  (12)  and  fifteen 
(15)  tons.  The  rolling  shall  be  continued  and  additional  No. 
1  broken  stone  shall  be  applied  until  a  smooth,  uniform  sur- 
face is  produced  to  the  satisfaction  of  the  Engineer. 

41.  Seasonal  and  Weather  LimHations — No  bitumin6uB  ma- 
terial shall  be  applied  when  the  air  temperature  in  the  shade 
is  below  10°  C  (50'  F.),  except  by  the  written  permission  of 
the  Engineer. 

Payment. 

42.  Jdeasurevieni  and  Payment — The  quantity  of  bitumin- 
ous macadam  pavement  to  be  paid  for  under  this  item  shall 
be  the  number  of  square  yards,  measured  horizontally,  satis- 
factorily completed  in  accordance  with  the  specifications.  The 
price  stipulated  in  this  item  shall  include  the  furnishing,  crush- 
ing and  screening  of  the  different  sizes  of  broken  stone,  the 
heating  and  distributing  of  the  bituminous  material,  and  all 
materials,  work  and  expenses  incidental  to  the  completion  of 
the  bituminous  macadam  pavement  except  the  furnishing  of 
the  bituminous  material,  which  will  be  included  for  payment 
under  the  item  entitled  "Asphalt  Cements  and  Befined  Tars 
for  Bituminous  Macadam  Pavements." 


SPECIFICATIONS    FOR    ASPHALT    CEMENTS    AND    REFINED 
TARS   FOR    BITUMINOUS    MACADAM    PAVEMENTS. 
43.    Previous  Service — The  Contractor  will  be  required  to 
show,  to  the  satisfaction  of  the  Engineer,  that  the  Company 
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mauufactiiriiig  the  asphalt  cemeDt  or  refined  tar  he  proposes 
to  use  under  a  given  apecilication  has,  for  a  perod  of  at  least 
two  years,  manufactured  asphalt  cement  or  refined  tar  in  a 
thorough!;  equipped  plant,  and  that  asphalt  cement  or  refined 
tar  manufactured  of  bituminous  material  obtained  from  a  sim- 
ilar eoiirce  to  that  which  he  proposes  to  use  shall  have  been 
in  continuous  and  successful  use  in  bituminous  pavements 
constructed  by  the  mixing  method  or  in  bituminous  macadam 
pavements  for  a  period  of  at  least  two  years  previous  to  the 
date  of  the  letting  in  which  his  proposal  was  submitted. 

44.  Asphalt  Cement  "A"  Optumal  With  Asphalt  Cements  "B," 
"C,"  "D"  and  Refined  Tars  "E"  and  "¥." 

(I)  Asphalt  Cement  "A"  shall  be  homogeneous,  free  from 
water  and  shall  not  foam  when  heated  to  177°  C.  (350"  F.). 

(II)  It  shall  show  a  fiash  point  of  not  less  than  205°  C. 
(400=  F.)  when  tested  in  the  New  York  State  Board  of  Health 
Closed  Oil  Tester. 

(III)  Its  specific  gravity,  at  a  temperature  of  25°  C. 
{77°  P.)  shall  be  not  less  than  0-960  nor  more  than  1.000. 

(rV)  "When  tested  with  a  standard  No.  2  needle  by  means 
of  a  standard  penetrometer,  it  shall  show  penetrations  within 
the  following  limits  for  the  conditions  stated,  the  penetrations 
being  expressed  in  hundredths  of  a  centimeter,  100  gram  load, 
5  seconds,  at' 25°  C.  (77°  F.),  from  100  to  120;  200  gram  load, 
1  minute,  at  4°  C.  (39°  F.),  not  less  than  50. 

(V)  Its  melting  point  as  determined  by  the  cube  method 
shall  be  not  less  than  60°  C.  (140"  F.). 

(VI)  When  50  grams  of  the,  material  is  maintained  at  a 
uniform  temperature  of  163°  C.  (325°  F.)  for  5  hours  in  an 
open  cylindrical  tin  dish  S^a'  centimeters  (about  2^4  inches) 
in  diameter,  with  vertical  sides  measuring  approximately  3^4 
centimeters  (about  I'/L'  inches)  in  depth,  the  loss  in  weight 
shall  not  exceed  2.0  per  cent  of  the  original  weight  of  the 
sample. 

The  penetration  of  the  residue,  when  tested  as  described 
in  Clause  (IV)  with  a  standard  No.  2  needle  under  a  load  of 
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100  grams,  for  5  seconds  at  25°  C.  {77°  F.)  shall  be  not  less 
than  one-half  the  penetration  of  the  original  material  tested 
under  the  same  condition. 

(VII)  Its  bitumen  as  determined  by  its  solubility  in  chem- 
ically puce  carbon  disnlphlde  at  room  temperature,  shall  be 
not  less  than  99.5  per  cent, 

(VIII)  It  shall  be  soluble  in  chemically  pure  carbon  tetra- 
chloride at  room  temperature,  to  the  extent  of  not  less  than 
99-5  per  cent,  of  its  bitumen  as  determined  by  Clause  (VII). 

(IX),  It  shall  be  soluble  in  86°  to  88'  Baume  paraffin  naph- 
tha, of  which  at  least  85.0  per  cent  distills  between  35°  and 
65°  C.  {95°  and  149°  P.),  to  the  extent  of  not  less  than  75.0 
per  cent,  nor  more  than  85.0  per  cent  of  its  bitumen  as  deter- 
mined by  Clause  (VII.) 

(X)  It  shall  yield  not  lees  than  8.0  per  cent  nor  more  than 
12.0  per  cent  of  fixed  carbon. 

45.  Asphall  Cement  "B"  Optional  WWt  Asphalt  Cements 
"A."  "C,"  "D,"  and  Refined  Tars  "E"  and  "F." 

(I)  Asphalt  cement  "B"  shall  be  homogeneons,  free  from 
water  and  shall  not  foam  when  heated  to  177°  C.  (350°  F.). 

(TI)  It  shall  show  a  flash  point  of  not  less  than  205°  C. 
(400°  P.)  when  tested  in  the  New  York  State  Board  of  Health 
Closed  Oil  Tester. 

(III)  Its  specific  gravity,  at  a  temperature  of  25°  C.  {77° 
F.)  shall  be  not  less  than  1.000  nor  more  than  1.030. 

(IV)  "When  tested  with  a  standard  No.  2  needle  by  means 
of  a  standard  penetrometer,  it  shall  show  penetrations  within 
the  following  limits  for  the  conditions  stated,  the  penetrations 
being  expressed  in  hundredths  of  a  centimeter,  100  gram  load, 
5  seconds,  at  25°  C.  (77°  F.),  from  90  to  110;  200  gram  load, 
1  minute,  at  4°  C.  (39'  P.),  not  less  than  15. 

{V)  Its  melting  point  as  determined  by  the  cube  method 
shall  be  not  less  than  30°  C.  (86°  P.). 

{VI)  When  50  grams  of  the  material  is  maintained  at  a 
uniform  temperature  of  163°  C.  (325°  P.)   for  5  hours  in  an 
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open  cylindrical  tin  dish  514  centimeters  {about  2^4  inches)  in 
diameter,  with  vertical  sides  measuring  approximately  3*^  cen- 
timeters (about  V/2  inches)  in  depth,  the  loss  in  weight  shall 
not  exceed  2.0  per  cent,  of  the  original  weight  of  the  sample. 

The  penetration  of  the  residue,  when  tested  aa  described  in 
Clause  (IV)  with  a  standard  No.  2  needle  under  a  load  of  100 
grams,  for  5  seconds  at  25°  C.  (77°  F,)  shall'be  not  less  than 
one-half  the  penetration  of  the  original  material  tested  under 
the  same  conditions, 

(VII)  Its  bitumen,  as  determined  by  its  solubility  in  chem- 
ically pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than  99.5  per  cent. 

(VIII)  It  shall  be  soluble  in  chemically  pure  carbon  tetra- 
chloride at  room  temperature,  to  the  extent  of  not  less  than 
99,5  per  cent  of  its  bitumen  as  determined  by  Clause  (VII), 

(IX)  It  shall  be  soluble  in  86°  to  88°  Baume  paraffin 
naphtha,  of  which  at  least  85.0  per  cent,  distills  between  35° 
and  65°  C.  (95°  and  149°  F.),  to  the  extent  of  not  less  than 
75,0  per  cent,  nor  more  than  85.0  per  cent,  of  its  bitumen  as 
determined  by  Clause  (VII). 

(X)  It  shall  yield  not  less  than  9.0  per  cent,  nor  more 
than  13.0  per  cent,  of  fixed  carbon. 

46.  Asphalt  Cement  "C"  Optional  With  Asphalt  Cements  "A," 
"B,"  "D."  and  Refined  Tars  "E"  and  "¥." 

(I)  Asphalt  cement  "C"  shall  be  homogeneous,  free  from 
water  and  shall  not  foam  when  heated  to  177°  C.  (350°  F,). 

(II)  It  shall  show  a  flash  point  of  not  less  than  205°  C 
(400°  F.)  when  tested  in  the  New  York  State  Board  of  Health 
Closed  Oil  Tester. 

(III)  Its  specific  gravity,  at  a  temperature  of  25°  C.  (77° 
F.)   shall  be  not  less  than  1.025  nor  more  than  1.045, 

(IV)  "When  tested  with  a  standard  No.  2  needle  by  means 
of  a  standard  penetrometer,  it  shall  show  penetrations  within 
the  following  limits  for  the  conditions  stated,  the  penetrations 
being  expressed  in  hundredths  of  a  centimeter :    100  gram  load. 
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5  seconds,  at  25=  C.  (77=  F.),  from  110  to  330;  200  gram  load, 
1  minute,  at  4=  C.  (39°  F.)  not  less  than  30. 

(V)  Its  melting  point  as  determined  by  the  cube  method 
shall  be  not  less  than  40°  C.  (104°  P.). 

(VI)  When  50  grams  of  th^  material  is  maintained  at  a 
uniform  temperature  of  163°  C.  (325°  F.)  for  5  hours  in  an 
open  cjiindrieal  tin  dish  5',^  centimeters  (about  2^4  inches) 
in  diameter,  with  vertical  sides  measuring  approximately  3^ 
centimeters  (about  l^^  inches)  in  depth,  the  loss  in  weight  shall 
not  exceed  2.0  per  cent,  of  the  original  weight  of  the  sample. 

The  penetration  of  the  residue,  when  tested  as  described 
in  Clause  (IV)  with  a  standard  No.  2  needle  under  a  load  of 
100  grams  for  5  seconds  at  25°  C.  (77°  P.)  shall  be  not  less 
than  one-half  the  penetration  of  the  original  material  tested 
under  the  same  conditions, 

(VII)  Its  bitumen,  as  determined  by  its  solubility  in  chem- 
ically pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than  99.5  per  cent. 

(VIII)  It  shall  be  soluble  in  chemically  pure  carbon  tetra- 
chloride at  room  temperature,  to  the  extent  of  not  less  than 
99.5  per  cent  of  its  bitumen  as  determined  by  Clause  (VII). 

(IX)  It  shall  be  soluble  in  86°  to  88°  Baume  parafOn  naph- 
tha, of  which  at  least  85.0  per  cent  distills  between  35°  and 
65°  C.  (95°  and  149°  P.)  to  the  extent  of  not  less  than  70.0 
per  cent,  nor  more  than  80.0  per  cent  of  its  bitumen  as  deter- 
mined by  Clause  (VII). 

(X)  It  shall  yield  not  less  than  12.0  per  cent,  nor  more 
than  17.0  per  cent,  of  fixed  carbon. 

47.  Asphalt  Cement  "V"  Optional  With  Asphalt  Cements  "A," 
"B"  "C,"  and  Refined  Tars  "E"  and  "F." 

(I)  Asphalt  cement  "D"  shall  be  homogeneous,  free  from 
water  and  shall  not  foam  when  heated  to  177°  C.  (350°  P.). 

(II)  It  shall  show  a  flash  point  of  not  less  than  163°  C. 
(325°  P.)  when  tested  in  the  New  York  State  Board  of  Health 
Closed  Oil  Tester. 
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(III)  Its  Specific  gravity,  at  a  temperature  of  25°  C,  (77° 
F.)  shall  be  not  less  than  1.035  nor  more  than  1.060. 

(IV)  When  tested  with  a  standard  No.  2  needle  by  means 
of  a  standard  penetrometer,  it  shall  show  penetrations  within 
the  following  limits  for  the 'conditions  stated,  the  penetrations 
being  expressed  in  hundredths  of  a  centimeter :  '100  gram  load, 
5  seconds,  at  25°  C.  (77°  F.),  from  130  to  160;  200  gram  load, 
1  minute  at  4"  C.  (39°  F.),  not  less  than  30. 

(V)  When  tested  by  means  of  the  New  York  Testing  Lab- 
oratory Float  Apparatus,  the  float  shall  not  sink  in  water 
maintained  at  66°  C.  (150°  F.)  in  less  than  120  seconds  nor 
more  than  180  seconds. 

(VI)  When  50  gram's  of  the  material  is  maintained  at  a 
uniform  temperature  of  163°. C.  (325°  P.)  foir  5  hours  in  an 
open  cylindrical  tin  dish  by^  centimeters  (about  2^  inches)  in 
diameter,  with  vertical  sides  measuring  approximately  3^^  cen- 
timeters (about  iy2  inches)  in  depth,  the  loss  in' weight,  shall 
not  exceed  3.0  per  cent  of  the  original  weight  of  the  sample. 

The  penetration  of  the  residue,  when  tested  as  described  in 
Clause  (IV)  with  a  standard  No.  2  needle  under  a  load  of 
100  grams,  for  5  seconds  at  25°  C.  (77°  P.)  shall  be  not  less 
than  one-half  the  penetration  of  the  original  material  tested 
under  the  same  conditions. 

(VII)  Its  bitumen  as  determined  by  its  solubility  in  chem- 
ically pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than  94.0  per  cent  nor  more  than  98.0  per  cent. 

(Vm)  It  shall  be  soluble  in  chemically  pure  carbon  tetra- 
chloride at  room  temperature,  to  the  extent  of  not  less  than 
98.5  per  cent,  of  its  bitumen  as  determined  by  Clause  (VII). 

(IX)  It  shall  be  soluble  in  86°  to  88°  Banme  paraffin  naph- 
tha, of  which  at  least  85.0  per  cent.  distiUs  between  35°  and  ' 
65°  C.  (95°  and  149°  F.)  to  the  extent  of  not  less  than  75.0 
per  cent,  nor  more  than  85.0  per  cent,  of  its  bitumen  as  deter- 
mined by  Clause  (VII). 

(X)  It  shall  yield  not  less  than  11,0  per  cent,  nor  more 
than  14.0  per  cent,  of  fixed  carbon. 


STAXDARD  SPECIFICATION 8 — UACADAH  -I'iS 

(XI)  Upon  ignition  it  shall  yield  not  less  than  1.0  per 
cent,  nor  more  than  3.0  per  cent,  of  ash.  >f 

^__48f^  Refined  Tar  "E"  Optional  With  Asphalt  Cements  "A," 
B."  "G,"  "D."and  Refined  Tar  "F." 

(I)  Refined  tar  "E"  ahall  be  homogeneous,  free  from 
water,  and  shall  not  foam  when  heated  tw  121°  C.  (250°  F.). 

(II)  Its  specific  gravity  at  a  temperature  of  25°  C.  (77° 
F.)  shall  be  not  less  than ^IISCD  nor  more  thanU.SOO) 

(ni)     When  tested  by  means  of  the  New  York  Testing 
Laboratory  Float  Apparatus,  the  float  shall  not  sink  in  water 
maintained  at  50°  C,  (122°  P.)  in  less  than^J^nor  more  than 
(^ISO^econds. 

(IV)  Its  bitumen  as  determined  by  its  solubility  in  chem- 
ically pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than(^95,0,per  cent.,  and  it  shall  show  not  more  than 

I  0.2  per  cent,  ash  upon  ignition  of  the  material  insoluble  in 
carbon  disulphide. 

(V)  When  distilled  according  to  the  tentative  method  rec- 
ommended by  Committee  D-4  of  the  American  Society  for 
Testing  Materials  in  1911,  it  ahall  yield  not  more  than\0.5' 
per  cent,  distillate  at  a  temperature  lower  than  170°  C.  (338° 
F.)  ;  not  more  than  12.0  per  cent  shall  distill  below  270°  C. 
(518°  F.),  and  not  more  thart^25.0  per  cent,  shall  distill  below 
300°  C.  (572°  P.) 

(VI)  The  total  distillate  from  the  test  made  in  accordance 
with  Clause  (V)  shall  have  a  specific  gravity  at  a  temperature 
of  25°  C.  (77°  F.)  of  not  less  than(p.980)nor  more  than. 1.020. 

(VII)  The  melting  point,  as  determined  in  water  by  the 
cube  method,  of  the  pitch  residue  remaining  after  distillation 
to  300°  C.  (572°  P.)  in  nccordancc  with  the  test  described  in 
Clause  (V).  shall  be  not  more  than  75^  C.  (167°  F.).  ^ 

49.  .Refined  Tar  "F"  Opliomtl  With  Asphalt  Caments  "A." 
"B,"     "0."  "D,"  and  Refined  Tar  "E." 

(I)  Refined  tar  "F"  shall  be  homogeneous,  free  from 
water,  and  shall  not  foam  when  heated  to  121°  C.  (250°  P.) 
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(II)  Its  specific  gravity  at  a  temperature  o£  25°  C.  (77° 
F.)  shall  be  aot  less  than  1 180  nor  more  than  1.300. 

(III)  When  tested  by  means  of  "the  New  York  Testing 
Laboraiory  Float  Apparatus,  the  float  shall  not  sink  in  water 
maitained  at  50°  C.  (122"  F.)  in  less  than  150  nor  more  than 
180  seconds. 

(IV)  Its  bitumen  as  determined  by  its  solubility  in  chem- 
ically pure  carbon  disulphide  at  room  temperature,  shall  be 
not  less  than  80.0  per  cent,  nor  more  than  95.0  per  cent.,  and 
it  shall  show  not  more  than  0,2  per  cent,  ash  upon  ignition  of 
the  material  insoluble  in  carbon  disulphide. 

(V)  When  distilled  according  to  the  tentative  method 
recommended  by  Committee  D-4  of  the  American  Society  for 
Testing  Materials  in  1911,  it  shall  yield  not  more  than  0.5  per 
cent,  distillate  at  a  temperature  lower  than  170°  C.  (338°  F.) ; 
not  more  than  10.0  per  cent,  shall  distill  below  270°  O.  (518° 
P.),  and  not  more  than  20.0  per  cent,  shall  distill  below  300° 
C.   (572°  P.). 

(VI)  The  total  distillate  from  the  test  made  in  accordance 
with  Clause  (V)  shall  have  a  specific  gravity  at  a  temperature 
of  25°  C.  (77°  F.)  of  not  less  than  1.020. 

(VII)  The  melting  point,  as  determined  in  water  by  the- 
cube  method,  of  the  pitch  residue  remaining  after  distillation 
to  300°  C.  (572°  F.)  in  accordance  with  the  test  described  in 
Clause  (V),  shall  be  not  more  than  75°  C.  (167°  P.). 

50.  Ddivery — The  asphalt  cement  or  refined  tar  shall  be 
delivered  in  suitable  containers,  far  enough  in  advance  of  its  - 
use  in  the  work  to  permit  the  nece-saary  tests  to  be  made. 
Each  container  shall  be  plainly  labeled  with  the  trade  name 
of  the  asphalt  cement  or  refined  tar,  name  of  manufacture, 
gross  weight  and  net  weight.  Each  shipment  and  each  carload 
shall  be  kept  separate. 

Bills  of  Lading— The  Contractor  shall  furnish  the  Engineer 
on  or  before  the  arrival  of  each  shipment  at  or  near  the  site 
of  the  work,  bills  of  lading,  or  correct  copies  thereof,  which 
BhsU  state  the  trade  name  of  the  asphalt  cement  or  refined 
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tar,  and  the  name  and  address  of  the  Company  manufactur- 
ing and  supplying  it. 

51.  Samples — Samples  will  be  taken  by  the  Engineer  from 
each  carload  of  asphalt  cement  or  refined  tar  when  delivered 
at  the  work,  unless  satisfactory  arrangements  can  be  made  for 
sampling  before  shipment.  Such  samples  shall  be  analyzed  by 
the  Engineer  to  assure  the  delivery  of  an  asphalt  cement  or 
refined  tar  of  the  specified  quality  and  to  determine,  for  pur- 
pose of  payment,  the  quantity  of  bitumen. 

52.  Work  Inrluded—JJnder  this  item  the  Contractor  shall 
furnish  and  deliver  on  the  work  at  such  points  as  directed  an 
asphalt  cement  or  refined  tar  which  conforms  with  the  speci- 
fications of  any  one  of  the  asphalt  cements  or  refined  tara 
given  above. 

53.  Measurement  and  Payment — The  quantity  of  bitumen  in 
the  asphalt  cement  or  refined  tar,  to  be  paid  for  under  this 
item,  shall  be  the  number  of  tons,  determined  in  accordance 
with  the  paragraph  headed  "Samples,"  contained  in  the  asphalt 
cement  or  refined  tar  placed  in  the  pavement  in  accordance 
with  the  specifications  and  requirements,  or  used  as  directed  ' 
for  other  purposes.  The  percentage  of  bitumen  determined 
by  an  average  of  the  analyses  of  the  acceptable  samples  taken 
by  the  Engineer  during  a  given  month  shall  be  used  as  the 
basis  fur  payment  for  the  asphalt  cement  or  refined  tar  used 
during  that  month.  Asphalt  cement  or  refined  tar  that  is 
wasted  shall  not  be  included  in  the  measurement  under  this 
item.  The  price  stipulated  in  this  item  shall  include  the  cost 
of  furnishing,  hauling  and  delivering  the  asphalt  cement  or 
refined  tar  at  the  work,  and  all  expenses  incidental  thereto. 


REPORT  OP  SUB-COMMITTEE  ON  SPECIFICATIONS  FOR 
ASPHALT  PAVING. 

The  report  of  the  Commiitee  on  Specifications  for  AspJmU  Pav- 
ing was  submitted  verbally  by  tlie  Chairman,  F.  T.  Smith,  as  shown 
in  the  following  transfRrred  from  the  minutes  of  the  Convention: 

Mr.  p.  T.  Smith:  We  have  been  considering  the  specifica- 
tions adopted  by  the  A.  S.  P.  S.  and  the  A.  S.  M.  I.,  have  gone 
into  detail,  received  many  suggestions  in  connection  with  them, 
and  have  endeavored  in  the  specifications  presented  to  the 
General  Committee  to  combine  what  appeared  to  us  to  be  the 
best  features  of  both  specifications.  We  have  taken  as  a  skele- 
ton for  our  modification  the  specifications  adopted  by  the 
A.  S.  M.  I.,  in  1910,  1911  and  1912.  The  changes  which  we 
have  made  in  these  specifications  are  as  follows : 

In  the  first  paragraph  under  Materials,  in  the  fifth  line  we 
have  stricken  ont  the  words  "and  upon  the  character  of  the 
material  used,"  because  in  the  line  above  it  says  "depending 
upon  their  character." 

Under  the  head  of  Methods  of  Testing,  in  the  description  of 
the  penetration  of  the  machine,  we  have  inserted  the  words 
"without  appreciable  friction,"  in  connection  with  the  phrase 
which  explains  that  all  penetrations  at  77  degrees  P.  are  ex- 
pressed in  hundredths  of  a  centimeter,  and  are  to  be  taken 
(except  where  otherwise  specified)  with  a  No.  2  needle  acting 
"without  appreciable  friction."  If  there  is  appreciable  fric- 
tion, the  needle  will  not  penetrate  as  far  as  it  should,  and  you 
would  not  get,  perhaps,  the  correct  reading  for  penetration. 

Under  the  heading  Refined  Asphalts,  at  the  end  of  the  para- 
graph "by  suitable  and  approved  methods  of  refining"  was  too 
indefinite,  in  the  opinion  of  the  committee,  and  we  suggest 
this  expression  be  substituted:  "by  such  mi'thods  of  refining 
as  will  produce  a  product  complying  with  the  requirements 
hereinafter  given," 
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On  the  second  and  third  lines  from  the  bottom  of  the  first 
page,  the  words  "and  shall  in  all  cases.be  eondueted  after  the 
most  approved  manner"  were  apparently  of  no  value,  and  we 
eliminated  them,  with  the  idea  making  this  specificatioD  as 
definite  as  possible.  It  is  impossible  to  define  an  approved 
manner,  and  what  may  be  an  approved  method  today  is 
not  tomorrow.  The  following  sentence  reads  "Every  refined 
asphalt  admitted  nnder  these  specifications  shall  be  equal  in 
quality,  etc."  The  committee  believed  th«t  should  be  modified 
so  as  to  pnt  it  clearly  within  the  discretion  of  the  engineer,  so 
after  "under  these  specifications  shall"  were  inserted  the 
words  "If  required  by  the  engineer."  The  idea  was  that  if  a 
certain  brand  of  X  asphalt  were  submitted  as  X  asphalt,  it  had 
normal  characteristics  which  would  be  found  in  all  good  ship- 
ments of  that  material,  notwithstanding  these  specifications 
provide  for  a  mix  of  X  with  Y,  provided  they  meet  other  re- 
quirements of  the  specifications;  and  it  was  held  that  if  X  were 
submitted  as  X,  they  would  prefer  to  reject  that  material  if  it 
didn't  come  up  to  the  standard  of  X.  Others  held  that  as  long 
as  it  complied  with  the  detailed  requirements  afterward  em- 
bodied in  the  specifications,  it  made  no  difference  whether  it 
complied  wholly  with  the  requirements  of  X  asphalt.  There- 
fore we  put  in  the  clause  making  it  optional  with  the  engineer. 

We  inserted  a  paragraph  at  the  conclusion  of  the  first  para- 
graph on  the  second  page  of  the  specifications  to  the  eifect  that 
"Asphalt  obtained  by  the  refining  of  natural  liquid  bitumens 
shall  not  be  reduced  in  the  refining  process  to  a  penetration 
at  77  degrees  F.  of  less  than  30."  That  is  in  accord  with  the 
requirements  of  the  A.  S.  P.  S.,  and  in  our  judgment  is  proper. 

In  clause  a,  we  have  made  it  read  "All  shipments  of  re- 
fined asphalt  of  any  one  kind  shall  be  marked  with  batch  num- 
bers, and  shali  be  uniform,  etc."  The  marking  with  batch 
numbers  greatly  facilitates  inspection.  This  change  is  in  ac- 
cord with  A.  S.  P.  S.  specifications.  And  after  the  word 
"vary"  in  second  line  of  a,  we  inserted  "from  maximum  to 
minimum,"  to  make  the  clause  clearer. 
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Under  clause  a  under  Fluxes  five  seconds  should  be  one 
second,  a  t,vpograi>hieal  error.  Paragraph  c  we  have  made  to 
read  "When  20  prams  of  the  flux  are  heated  for  five  hours  at 
325  F.  in  a  tin  box  21,4  inches  in  diameter  and  %-inch  deep, 
etc,"  specifying  the  amount  of  flux  to  be  used  in  the  test,  as 
well  as  the  dmmeter  of  the  box. 

Clause  d  was  modified  to  strike  out  the  words  New  York 
State.  The  New  York  State  oil  tester  requires  approximately 
half  a  pint  of  material.  Many  samples  submitted  are  not  large 
enough  to  permit  the  use  of  the  flash  test,  and  another  test  is 
called  for,  "We  have  stricken  out  the  words  making  the  use  of 
the  New  York  State  oil  tester  mandatory,  and  simply  leave  it 
a  closed  oil  tester.  That  is  practically  in  accord  with  the 
A.  S.  P.  S. 

In  clause  e  carbon  tetra  chloride  has  be«n  substituted  for 
carbon  disulphide,  as  narrowing  somewhat  the  limits  of  the 
specifications,  making  them  better,  and  so  far  as  that  test  does 
indicate  improper  heating  of  the  material,  eliminating  that;  in 
other  words,  this  standard  is  slightly  higher  than  the  old 
standard,  but  no  flux  producer  has  objected  to  this,  and  it  is  in 
accord  with  the  A.  S.  P.  S. 

Under  the  head  of  Binder  Stone  a  few  changes  have  been 
made.  The  old  specifications  called  for  stone  running  up  to 
1^4  inches.  The  binder  course  laid  under  different  conditions 
varies  from  1  to  ll^,  and  it  would  be  improper  to  say  ly^  inch 
in  an  inch  binder  course.  We  have  changed  the  second  sen- 
tence to  read  "95  per  cent,  of  the  binder  aggregate  shall  pass 
a  screen  having  circular  openings  whose  diameter  shall  be 
three-fourths  the  thickness  of  the  binder  course  to  be  laid." 
We  allow  a  five  per  cent,  variation  to  provide  for  unavoidable 
fluctuations  in  the  product  from  the  quarry. 

A  provision  providing  for  the  mixing  of  sand  with  the  ma- 
terial from  the  screen,  to  make  a  close  binder,  has  been  put  in 
under  Binder  Sttme,  rather  than  under  the  head  of  Binder 
Preparation  under  the  specifications.     It  is  the  same  as  before. 

Slight  changes  have  also  been  made  in  the  required  mesh 
composition  of  the  binder  stone,  as  we  found  these  were  some- 
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what  limiting  even  for  I'/l'-inch  binder,  and  also  where  we  call 
for  binder  aggregwte  to  pass  a  screen  whose  openings  are 
three-fourths  the  thickneBs  of  the  binder  course,  it  would  be  im- 
proper to  set  up  mesh  composition  for  stone  calling  for  I14- 
ineh.  That  has  been  eliminated.  The  requirement  for  10-mesh  re- 
mains as  it  was.  The  requirement  for  half-inch  stone  has  been 
changed  from  10  to  35,  to  20  to  50,  as  being  more  nearly  the 
limits  which  will  insure  the  use  of  a  proper  binder  stone.  In 
specifyinsr  the  mesh  composition  of  binder  stone,  we  adhere  to 
the  A.  S.  M.  I.  and  depart  from  the  A.  S.  P.  S.,  which  required 
no  mesh  composition  whatever  for  their  binder  stone.  The 
same  is  true  of  sand  We  have  made  some  slight  changes  in 
the  sand  mesh  composition.  The  old  specifications  called  for 
total  passing  of  SO,  and  retained  on  200-mesh,  20  to  35,  We 
have  made  that  20  to  40.  The  50-mesh  limits  have  been  broad- 
ened from  15  to  40,  to  o  to  40.  The  same  is  true  of  the  40-me8h, 
changed  from  10  to  30,  to  5  to  30;  and  the  30-me8h,  changed 
from  8  to  25,  to  5  to  25.  We  have  drawn  them  so  broadly  that 
we  won't  have  any  trouble  with  them.  We  have  also  specified 
a  total  passing  the  10  and  retained  on  40,  12  to  45;  that  is  a 
total  which  would  include  30-niesh,  20  and  10.  That  is  in  ac- 
cord with  the  individual  requirements  for  the  30,  20  and  10; 
the  two  minimums  added  up,  and  the  two  maximums  added 
up,  and  those  two  give  you  the  limits. 

In  the  last  two  lines  of  first  paragraph  under  Samples, 
was  suggested  they  might  be  construed  to  mean  that  the  engi 
neer  might  give  consent  for  the  contractor  to  use  a  material 
which  did  not  comply  with  the  requirements  of  these  specific 
tions;  so  we  have  added  "and  provided  that  it  complies  in 
respects  with  the  requirements  of  these  specifications." 

Under  Asphalt  Cement,  in  the  second  paragraph  we  have 
added  "at  a  temperature  between  275  and  400  P."  after  the 
word  "together"  in  the  second  line,  the  idea  being  that  we 
wish  to  specify  the  temperature  to  which  the  materials  were 
to  be  subjected  during  the  process  of  melting  and  blending  the 
asphalt  and  the  flux.  The  word  "not"  is  substituted  for 
"never"  in  the  fourth  line  of  the  same  paragraph. 
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The  last  "phrase  of  that  aecond  paragraph  seemed  very- 
broad  and  to  mean  little,  and  we  changed  it  to  read  "Exees- 
aive  agitation  with  steam  or  air  which  will  injure  the  cement 
must  not  be  used,"  because  those  are  the  points  we  want  to 
cover.  Excessive  agitation  will  harden  the  asphalt  cement 
materially,  and  if  air  is  used  it  lessens  its  ductility. 

Under  Regulations,  a,  it  has  been  contended  that  the  phrase 
"oily  to  the  touch,"  is  not  definite  enough  to  be  of  value. 
Personally,  it  means  a  great  deal  to  me,  but  it  was  the  judg- 
ment of  the  committee  that  it  he  stricken  out.  The  statement 
was  also  made  in  clause  a  that  "the  various  bituminous  ingre- 
dients contained  in  it  shall  be  in  a  state  of  complete  solution." 
That  is  absolutely  not  tnie  of  certain  asphalts  of  well  recog- 
nized paving  value,  and  it  appeared  that  portion  of  that  clause 
should  also  be  eliminated.  It  was  changed  so  as  to  read  "It 
shall  be  thoroughly  homogeneous." 

In  clause  b  it  was  necessary  to  change  the  limits,  broaden 
them  to  cover  modern  practice,  and  when  we  broadened  them 
it  seemed  to  make  them  so  very  broad  that  we  tried  to  define 
two  classes,  one  for  heavy  traffic,  and  one  for  lighter  traffic 
work.  We  changed  it  to  read  "It  shall  have  a  penetration  of 
from  30  to  55  for  heavy  traffic  and  55  to  85  for  light  traffic 
streets,  depending  upon  the  sand  and  asphalt  used  and  the 
local  climatic  conditions." 

Clause  c  was  modified  in  the  same  viay,  regarding  tlie  flash 
test,  as  for  fiux,  striking  out  the  words  "New  York  State." 

The  flaj*h  limit  also  was  raised  from  300  to  350.  The  300 
was  a  typographical  error. 

In  the  next  clause,  the  same  change  was  made  in  that, 
simply  descriptive  of  the  size  of  the  tin  and  the  amount  to 
be  used. 

Clause  e,  the  ductility  test,  was  slightly  changed  because  of 
several  objections.  It  has  been  made  to  read  "Either  the 
asphalt  cement  or  its  pure  bitumen,  when  made  into  a  briquette 
(Dow  Mould)  shall  at  50  penetration  (77  'F.)  have  a  ductility 
of  not  less  than  20  cms.,  etc." 
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The  next  paragraph  was  made  to  read  at  the  end  of  it, 
"above  50  penetration,  and  a  corresponding  allowance  will  be 
made  below  50  penetratioD. "  That  is  substantially  in  accord 
with  the  A.  S.  P.  S. 

Mb.  HowAnu :  The  very  first  of  the  second  line  on  this  page, 
don't  you  mislead  when  you  state  that  the  ductility  should  be 
not  less  than  20  centimeters  T 

Mr.  Smith  :  Yes.  I  thank  you  for  calling  my  attention  to 
that.    That  should  be  30  centimeters. 

Under  Binder,  Preparation,  the  temperature  of  the  stone 
was  formerly  limited  to  between  200  and  325 ;  we  have  raised 
the  minimum  to  225,  We  have  also  added,  after  "stone"  in 
the  first  line,  "or  stone  and  sand,"  because  we  provide  for  the 
mixture  of  sand  or  gravel  with  stone  if  desired. 

The  clause  beginning  in  the  fifth  line  from  the  bottom  of 
that  same  paragraph,  "In  such  proportions  that  the  resulting 
binder  shall  have  life  and  gloss  without  an  excess  of  asphalt 
cement,  and  the  mixing  shall  be  continued,"  has  been  stricken 
out,  for  the  reason  that  a  close  binder  will  not  be  a  glossy 
binder,  and  it  would  be  absurd  to  call  for  a  close  binder  glossy. 
It  would  be  too  rich,  and  sloppy  and  objectionable. 

Under  the  paragraph  Laying,  we  have  changed  slightly  the 
verbiage  of  the  A.  S.  M.  I.  regarding  covering  of  materials  in 
transit  with  a  canvas  cover,  so  as  to  agree  with  the  A.  S.  P.  S., 
we  believing  that  was  a  clearer  form  of  expression.  Also  we 
have  specified  the  temperature  of  the  binder  when  delivered 
on  the  street,  which  was  not  the  case  clearly  in  the  old 
A.  S.  M.  I.,  but  was  the  ease  in  the  A.  S.  P.  S.  specifications. 

The  provision  regarding  depth  of  finished  binder  has  been 
changed.  We  realize  that  the  binder  course  should  be  laid  as 
nearly  as  possible  of  uniform  thicknes.<4.  When  work  has  been 
carelessly  done,  we  have  added  binder  almost  ad  libitum,  you 
might  say,  to  fill  up  the  places  in  the  concrete,  to  bring  the 
surface  of  the  finished  binder  parallel  to  the  contour  of  the 
finished  street.  Sometimes  there  is  a  four-inch  thickness  of 
binder,  which  of  course  is  improper  and  should  be  avoided. 
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"We  provide  for  that  by  changing  the  provision  to  read  as 
follows,   we   also   changing  "depth"   to   "thickness":    "The 

thickness  of  the  finished  binder  shall  average inches" 

{the  blank  to  be  filled  out  by  theengineer)  "and  not  more 
than  a  forty  per  cent,  variation  from  the  average  thickness 
specified  will  be  permitted  at  any  one  spot."  If  the  course 
were  two  inches,  this  forty  per  cent,  variation  provides  all  the 
variation  that  is  really  necessary.  We  have  eliminated  the 
provision  that  permitted  fat  spots  in  the  binder  not  exceeding 
a  certain  size.  That  was  considered  dangerous,  and  under  this 
specification,  it  must  be  cut  out,  if  it  is  too  rich  in  any  one 
spot,  regardless  of  the  area.  The  old  specifications  said  that 
no  more  binder  should  be  laid  at  any  one  time  than  can  be 
covered  by  two  days'  run  of  the  paving  plant.  That  has  been 
cut  to  one  day.  The  binder  must  be  covered  within  one  day  of 
laying  with  surface  mixture.  That  prevents  dust  getting  on 
the  surface  of  t!ie  binder,  and  makes  the  adherence  much  bet- 
ter. In  New  York  they  require  them  to  cpver  the  binder  en- 
tirely by  night,  any  hinder  laid  during  the  day  must  be  covered 
by  surface  mixture,  and  while  that  perhaps  could  not  be  en- 
forced all  over  the  country,  we  have  come  as  near  to  that  as 
possible  by  making  it  one  day. 

Under  the  head  of  Eequirements  of  Finished  Pavement, 
content  was  5  to  8  per  cent,  of  bitumen  soluble,  etc.  We  cut 
that  to  4  to  7  per  cent.,  which  seemed  to  us  to  be  better  limits. 
As  to  the  finished  binder  passing  a  screen,  we  have  made  that 
as  follows:  "from  fifteen  to  thirty  per  cent,  of  material  pass- 
ing a  ten-mesh  screen,  and  from  twenty  to  fifty  per  cent,  of 
material  passing  a  one-half  inch  screen." 

Next,  under  WcM-ing  Surface,  Preparation,  we  have  called 
for  definite  proportions  by  weight,  and  that  is  a  little  broader 
than  the  A.  S.  P.  S.  specification.  We  have  changed  the  mini- 
mum temperature  of  sand  from  250  to  275  degrees.  The  old 
specifications  called  for  the  mixing  of  sand  with  filler  first,  and 
then  the  addition  of  the  asphalt  cement.  Modem  practice  is 
tending  toward  the  mixing  of  sand  and  asphalt  cement  first. 
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and  then  the  addition  of  dust  in  order  to  reduce  -the  loss 
of  dtist  in  the  atmosphere.  In  our  judgment,  there  is  no  objec- 
tion to  that  practice,  and  we  did  not  feel  it  would  be  right  to 
specify  that  they  couldn't  do  that  if  they  wanted  to. 

Slight  changes  were  made  regarding  the  thickness  to  be 
required  for  the  finished  surface,  in  accord  with  those  just 
read  for  the  binder.  Also  the  covering  with  canvas  covers  in. 
transit. 

On  the  rolling  we  have  strengthened  that  clause,  narrowing 
it  a  little  by  saying  that  the  rolling  shall  be  carried  on  con- 
tinuously at  the  rate  of  not  more  than  200  square  yards  per 
hour  per  roller.  We  considered  that  one  roller  is  not  capable 
of  taking  care  of  more  than  200  square  yards  of  finished  sur- 
face an  hour.  If  the  plant  is  large  enough  to  do  more  than 
that,  then  they  should  have  more  than  one  roller.  We  have 
also  inserted  that  excessive  use  of  water  on  the  steam  roller 
when  compressing  the  pavement  will  not  be  permitted,  and 
believe  that  is  important. 

Under  the  head  of  Rec|uiremi'nts  for  Finished  Pavement, 
instead  of  putting  it  in  the  form  of  reading  matter  as  here, 
we  have  drawn  up  a  table  somewhat  in  the  form  of  the 
A.  S.  P.  S.  table,  as  making  it  more  clear  to  the  engineer  what 
his  analysis  should  show,  and  based  on  the  mesh  composition 
of  the  sand  and  raw  materials  going  into  it. 

In  condition  at  expiration  of  guarantee,  we  made  a  slight 
change  in  clause  a,  a^  follows:  "Have  a  contour  substantially 
conforming  to  that  of  the  pavement  as  first  laid  and  free  from 
depressions,  etc."  Otherwise,  the  clause  is  the  same.  We  have 
made  clause  b  to  read  "Re  free  from  cracks  or  depressions 
showing,  etc.,"  having  inserted  the  words  "or  depressions." 

There  are  no  changes  under  repairing.  It  was  suggested 
that  certain  cities  were  following  the  practice  of  mixing  a 
certain  amount  of  old  asphalt  pavement  with  their  binder,  in 
order  to  make  it  close,  rather  than  to  add  sand,  and  we  were 
requested  to  draw  up  a  clause  providing  for  that.  On  con- 
sultation with  the  general  committee,  it  was  decided  not  to 
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incorporate  this  clause  in  tlie  specifications,  but  to  add  a  foot 
note  stating  that  while  that  was  dpscriptive  of  practice  in  cer- 
tain cities,  we  did  not  feel  like  recommending  it  for  a  provision 
of  a  general  specification,  but  that  any  city  official  who  de- 
sired to  adopt  it,  we  would  suggest  do  so  as  per  the  following 
clause:  "With  the  permission  of  the  city  engineer,  not  to 
exceed  twenty  per  cent,  of  crushed  old  asphalt  surface  mixture 
of  suitable  character  may  be  used  in  combination  with  the 
binder  stone,  provided  that  such  mixture  produces  a  binder 
complying  in  all  respects  with  the  rer|uirements  of  these  speci- 
ficationa." 

In  addition,  we  have  prepared  totally  new  material  cover- 
ing methods  for  testing  and  sampling  both.  These  methods 
are  not  set  forth  as  authoritative  official  methods.  There  is 
too  much  room  for  dispute  in  certain  of  these  methods,  and 
all  we  have  tried  to  do  is  to  describe  methods  which  we  in 
general  use  and  sufficiently  accurate  for  the  purpose.  Our 
preamble  to  that  is  as  follows:  "The  following  methods  are 
recommended  as  being  sufficiently  accurate  for  general  use. 
In  cases  of  dispute  the  standard  methods  adopted  by  the 
American  Society  for  Testing  Materials  must  be  employed." 
That  society  has  not  adopted  standard  methods  for  all  of  these 
tests,  but  where  they  have,  we  think  in  cases  of  dispute  they 
should  be  adopted. 

We  have  also  endeavored  for  the  benefit  of  engineers  not 
familiar  with  asphalt  pavement  in  its  technical  requirements, 
to  give  a  brief  description  under  each  nifthod  of  test,  first,  as 
to  what  the  test  means,  and,  second,  as  to  the  ordinary  limits 
of  accuracy  of  the  test,  in  order  to  avoid  rejection  of  ma- 
terials which  might  be  closer  to  the  specification  requirements 
than  the  accuracy  of  the  test  made. 

On  the  question  of  sampling,  a  good  deal  of  ignorance  at 
times  is  manifested  by  the  samples  sent  in  for  test,  and  we 
have  tried  to  give  some  things  to  be  avoided  in  sampling  ma- 
terials, and  also  to  cover  the  sizes  of  samples  of  different  arti< 
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cles  to  be  sent  in.    Thia  is  not  official,  and  it  is  only  intended 
for  the  assistance  of  the  engineer. 

SPECIFICATIONS  FOB  SHEET  ASPHALT  PAVING. 
Adopted  October  8,  1914. 
Note — These  specifications  will  be  modified  from  time  to 
time  to  keep  them  fiiU.v  up  to  date.  Suggestions  as  to  modifi- 
cations or  additions  are  solicited  and  should  be  sent  to  the  Sec- 
retary, or  to  Francis  P.  Smith,  131-3  East  23d  street,  New  York 
City,  Chairman  of  the  Sub-Committee  on  Specifications  for 
Asphalt  Paving,  and  George  W.  Tillson,  Boro  Hall,  Brooklyn, 
N.  Y.,  Chairman  of  General  Committee  on  Standard  Specifi- 
cations. 

COFTBtOHTBD,  191G. 

(Anr  muDlclpalttT  wilt  be  given  free  penDl>!ion  to  use  theae  spMlDcBtlons  or  anr 
part  of  Ctaem  upon  application  to  the  SecntMrj.) 

(Note — Italics  denote  new  matter,  changes  from  the  former  specifi- 
cations. All  of  the  matter  on  testing  and  sampling,  sections  SO  to  32,  is 
also  new.] 

GEMRRAL  DESCniPTION-.. 

1.  Upon  the  foundation  prepared  and  laid  as  elsewhere 
herein  specified,  shall  be  laid  the  pavement  proper.  This  shall 
consist  of: 

1.  A  binder  course  , . .  inehps  in  thickness  ivhen  com- 
pressed. 

2.  An  asphalt  wearing  surface  . . .  inches  in  thickness 
when  compressed. 

Materials. 

2.  The  materials  used  must  comply  with  the  requirements 
of  these  specifications  and  be  suitable  for  use  upon  the  street 
or  streets  to  be  paved.  They  shall  be  mixed  in  definite  propor- 
tions by  weight,  depending  upon  their  character,  and  the  traffic 
upon  the  street,  and  such  materials  and  proportions  must  be 
satisfactory  to  the  Engineer. 

3.  Methods  of  Testing — All  tests  herein  specified  must  be 
conducted  according  to  oPGcial  methods  on  file  in  the  office  of 
the  Engineer.  All  penetrations  at  77  degrees  Fahrenheit  are 
expressed  in  hundredths  of  a  centimeter  and  are  to  be  taken 
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{except  where  otherwise  specified)  with  a  number  two  needle 
acting  for  five  (5)  seconds  without  appreciable  frii-tion  under  a 
total  weight  of  one  hundred  (100)  grams. 

4.  Refined  Asphalts —"ihe  refined  asphalts  admitted  under 
these  specifications  shall  be  prepared  from  a  natural  mineral 
bitumen,  either  solid  or  liquid,  or  from  combinations  thereof, 
by  such  methods  of  refining  as  will  prodiwe  a  product  complying 
iciih  the  requirements  hereinafter  given. 

The  preparation  and  refining  of  all  asphalts  admitted  un- 
der these  specifications  shall  be  subject  to  such  inspection  at 
the  paving  plants  and  refineries  as  the  Engineer  may  direct. 
Every  refined  asphalt  admitted  under  these  specifications,  if 
required  by  the  Engineer,  shall  be  equal  in  quality  to  the  recog- 
nized standard  for  its  particular  kind  or  tJT^e  of  asphalt.  If 
desired,  the  Contractor  may  use  an  asphalt  cement  prepared 
at  the  refinery.  To  be  acceptable  this  asphalt  cement  must 
comply  with  the  foregoing  general  requirements  for  refined 
asphalt,  as  well  as  requirements  a,  b,  c,  d,  and  e  for  asphalt 
cement. 

Asphalt  obtained  by  the  refining  of  natural  liquid  bitumens 
shall  not  br  redured  in  the  refining  process  to  a  penetration  at 
77  degrees  F.  of  less  thin  SO. 

All  refined  asphalts  admitted  under  these  specifications 
must  comply  with  the  following  requirements: 

a.  All  shipments  of  refined  asphalt  of  any  one  kind  shall 
have  the  batch  number  plainly  marked  on  each  package  or  con- 
tainer and  shall  be  uniform  in  consistency  and  composition  and 
shall  not  vary  from' maximum  to  minimum  more  than  fifteen 
,15)   points  in  penetration  at  77  degrees  F. 

b.  Ninety-eight  and  one-half  (98^^)  per  cent,  of  the  total 
oitumen  of  all  refined  asphalts  shall  be  soluble  in  carbon  tetra- 
chloride. 

c.  When  made  into  an  asphalt  cement  by  the  use  of  such 
materials  and  methods  as  are  described  in  these  specifications, 
they  must  produce  an  asphalt  cement  complying  with  all  the 
requirements  elsewhere  set  forth  herein  for  asphalt  cements. 
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5,  Fluxes — These  shall  be  the  residues  obtained  by  the 
distillation  of  paraffine,  asphaltic  or  senii-asphaltic  petroleums. 
They  shall  be  of  such  character  that  they  will  combine  with 
the  asphalt  to  be  used  to  form  an  acceptable  and  approved 
asphalt  cement  complying  with  the  requirements  of  these  speef- 
lications.    All  reaiduums  must  pass  the  following  general  tests: 

a.  They  must  have  a  penetration  greater  than  three  hun- 
dred and  fifty  (350)  with  a  No.  2  needle  at  77  degrees  F,  un- 
der fifty  (50)  grams  weight  for  one  second. 

b.  They  shsU  have  a  specific  gravity  at  77  degrees  F.  be- 
tween 0.92  and  1.02._ 

e.  When  twenty  (BO)  grams  of  the  flux  are  heated  for  five 
(5)  hours  at  325  degrees  F.  in,  a  tin  box  two  and  one-quarter 
(214)  inches  in  diameter  and  three-qvarters  {%)  of  an  inch 
deep  after  the  manner  officially  prescribed,  the  loss  shall  not 
exceed  five  (5)  per  cent,  by  weight  and  the  residue  left  after 
such  heating  shall  flow  at  77  degrees  F. 

d.  They  shall  not  fiaah  below  350  degrees  F.  when  tested 
in  a  closed  oil  tester. 

e.  ■  They  shall  be  soluble  in  carbon  telra-chloride  to  the  ex- 
tent (»f  not  less  than  ninety-nine  (99)  per  cent. 

6.  Binder  Stone — This  shaU  be  clean,  hard,  broken,  stone, 
free  from  any  particles  that  have  been  weathered,  or  are  soft. 
If  the  stone  does  not  contain  the  proper  amount  of  material 
passing  the  one-half  (1/2)  inch  screen,  the  deficiency  may  be 
made  up  by  the  addition  of  gravel  or  sand.  Ninety-five  (95) 
per  cent,  of  the  binder  aggregate  shall  pass  a  screen  having  cir- 
cular openings  whose  diameter  shall  be  three-quarters  (^^)  the 
thicJcness  of  (he  binder  course  to  be  laid.  The  remaining  five  (5) 
per  cent,  shall  not  exceed  in  their  smallest  dimension  the  thickness 
of  the  binder  course  to  be  laid.  The  binder  aggregate  shall  be  so 
graded  from  coarse  to  fine  as  to  have  the  following  mesh  com- 
position (sieves  to  be  used  in  the  order  named) : 

Passing : 

10   mesh,..'. 15  to  3S%  (~  ,  , 

14-incii  circular  opening  and  retained                   [^"^^J    P'*""'^,,  ,     ». 
on  10  mesh ^o  to  50%)     "  ^^  '"  **% 
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The  above  limits  as  to  mesh  composition'  are  intended  to 
provide  for  sucli  permissible  variations  as  may  be  rendered 
necessary  by  the  available  sources  of  supply  and  the  character 
of  the  work  to  be  done.  The  mesh  composition  and  character 
of  the  stone  may  be  varied,  within  the  limits  above  specified, 
at  the  discretion  of  the  Engineer,  depending  upon  the  kind  of 
asphalt  used  and  the  trafBe  conditions  upon  the  street  or 
streets  to  be  paved. 

7.     Sand — The  sand  shall  be  hard,  clean  (Trained  and  mod- 
erately sharp.     On  sifting  it  shall  have  the  following  mesh 
composition,  (sieves  to  be  used  in  the  order  named) : 
Passing; 

200mMh Oto  5%       i     Total    passing 

100meshandretainedon200meshlOto2o%    I  J         SO  mesh  and 
80  mesh  and  retained  on  ino  mesh    6  to  20%    \)         retained     on 
50  mesh  and  retained  on   SOmesh    jlo40%        '         200   mesh...  20  to  40% 
40  mesh  and  retained  on   50  mesh    jtovl'1% 

30  mesh  and  retained  on  40  niesh  jto25%  I  ,  Total  passing 
20  mesh  and  retained  on  30  mesh  5  to  15%  [J  w  mesh  and 
10  mesh  and  retained  on    20  mesh   2  to  10%   )  "S         retained     on 

8  mesh  and  retained  on    lOmesh  Oto  5%       (        40  mesh 12  to  45% 

y 

On  very  light  traffic  streets  a  coarser  sand  may  be  used 
with  the  approval  of  the  Engineer,  but  in  no  ease  shall  a 
sand  be  employed  that  contains  less  than  a  total  of  fifteen 
(15)  per  cent,  passing  an  80  n^sh  sieve,  such  total  to  contain 
not  more  than  five  (5)  per  cent,  (calculated  on  the  original 
sand)  passing  a  200  mesh  sieve,  or  a  mixture  of  seventy-five 
(75)  per  cent,  of  sand  of  the  character  above  specified  and 
twenty-five  (25)  per  cent,  of  stone  screenings  passing  a  one- 
qnarter  (14)  inch  screen  and  retained  on  a  10  mesh  screen, 
may  be  employed. 

The  above  limits  as  to  mesh  composition  are  intended  to 
provide  for  such  permissible  variations  as  may  be  rendered 
necessary  by  the  available  sources  of  supply  and  the  character 
of  the  work  to  be  done.  The  raesh  composition  and  character 
of  the  sand  may  be  varied,  within  the  limits  above  specified, 
at  the  discretion  of  the  Engineer,  depending  upon  the  kind  of 
asphalt  used  and  the  traffic  conditions  upon  the  street  or 
streets  to  be  paved. 
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Filler— This  shall  be  thoroughly  dry  limestone  duet  or  dust 
from  other  equally  satisfactory  stooe  or  Portland  cement,  the 
whole  of  which  shall  pass  a  SO-mesh-per-li near- inch  screes  and 
at  least  66  per  cent,  of  which  shall  pass  a  200-niesh-per-linear- 
incfa  screen.  The  surface  mixture  shall  contain  from  6  to  20 
per  cent,  of  this  filler,  depending  upon  the  kind  of  sand  and 
asphalt  used  and  the  traffic  conditions  upon  the  street  or 
streets  to  be  paved, 

8.  ifampics— One  (1)  pound  samples  of  the  refined  asphalt, 
petroleum  flux  and  asphalt  cement  that  the  Contractor  pro- 
poses to  use  in  his  work,  together  with  a  statement  as  to  the 
source,  character  and  proportions  of  the  materials  composing 
them,  must  be  handed  in  with  his  bid  and  no  contract  shall 
be  awarded  to  any  bidder  whose  samples  do  not  comply  in 
everj'  respect  ^vith  these  specifications.  No  asphalt  other  than 
that  specified  in  his  bid  shall  be  used  by  any  Contractor  ex- 
cept with  the  written  consent  of  the  Engineer  nnd  provided 
thai  it  complies  in  all  resparts  mtk  the  reqvirements  of  these  ape'i- 
fications. 

In  addition  to  the  samples  submitted  with  the  bid,  other 
samples  taken  from  and  actually  representative  of  the  refined 
asphalt,  petroleum  flux,  sand,  filler  and  binder  stone  to  be 
used  upon  the  street  shall  be  submitted  to  the  Engineer  be- 
fore the  use  of  such  materials  in  the  work  is  permitted.  Ex- 
cept at  his  option,  no  work  on  binder  or  surface  shall  be  com- 
menced within  three  weeks  from  the  date  when  such  samples 
were  submitted  and  in  no  case  shall  they  be  used  until  they 
have  been  examined  and  approved  by  him.  Whenever,  during 
the  course  of  the  work,  new  deliveries  of  paving  materials 
are  received  by  the  Contractor  samples  of  these  shall  at  once 
be  submitted  to  the  Engineer  and  their  use  in  the  work  will 
not  be  permitted  until  they  have  been  examined  and  approved 
by  him. 

AspirALT  Cement. 

9.  Preparation — The  asphalt  cement  shall  be  composed  of 
refined  asphalt,  or  asphalts  and  flux,  where  flux  is  required. 
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of  the  character  elsewhere  herein  specified  and  must  be  of  a 
suitable  degree  of  penetration. 

The  proper  proportions  of  the  refined  asphalt,  or  asphalts, 
and  flux,  shall  be  melted  together  at  a  temperature  between  275 
and  iOO  degrees  F.  and  thoroughly  agitated  by  suitable  ap- 
pliances until  they  are  completely  blended  into  a  homogeneoiu 
asphalt  cen:>ent.  Thereafter,  the  asphalt  cement  must  not  be 
heated  to  a  temperature  exceeding  350  degrees  F.  If  the 
asphalt  cement  contains  material  that  will  separate  by  sub- 
sidence while  it  is  in  a  molten  condition,  it  must  be  thoroughly 
agitated  before  drawing  from  storage  and  while  in  use  in  the 
supply  kettles.  Excrs^ive  agitation  with  stetim  or  air  which 
will  injure  the  cement  must  not  be  used. 

The  refined  asphalt  or  asphalts  and  flux  comprising  the 
asphalt  cement  shall,  when  required,  be  weighed  separately 
in  the  presence  of  the  authorized  inspectors  or  agents  of  the 
Engineer. 

10.  Requirements — The  asphalt  cement  shall  comply  with 
the  following  requirements: 

a.  It  shall  be  thoroughly  homogenous. 

b.  It  shall  have  a  penetration  at  77  degrees  F.  of  from 
SO  to  65  for  heavy  traffic  streets  and  55  to  85  for  light  traffic 
strp.ets  depending  upon  the  sand  and  asphalt  used  and  the 
JocaJ  rlimatii:  conditions. 

c.  It  shall  not  flash  bolow  5-50  degrees  F.  when  tested  in 
a  closed  oil  tester, 

d.  When  twenti/  (20)  grams  of  the  asphalt  cement  are  healed 
for  five  (5)  hours  at  325  degrees  F.  in  a  Un  box  two  and  one- 
quarter  (Sy^)  inches  in  diameter  and  three-quarters  f%^  of  an 
inch  deep,  after  the  manner  officially  prescribed,  the  loss  shail  not 
exceed  five  (5)  per  cent,  hy  weight  and  the  penetration  at  77 
degrees  P.  of  the  residue  left  after  such  heating  must  not  be 
less  than  one-balf  the  penetration  at  77  degrees  F.  of  the 
original  sample  before  heating. 

e.  Either  the  asphalt  cement  or  its  pure  Htumen  when 
made  into  a  briquette  (Dow  mold)  shall,  at  50  penetration  (n 
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degrees  F.),  have  a  ductility  of  not  lesa  than  SO  centimetera 
at  77  degrees  F. ;  the  two  ends  of  the  briquette  to  be  pulled 
apart  at  the  uniform  rate  of  5  Gentimetera  per  minute.' 

When  the  asphalt  cement  as  used  has  a  penetration  other 
than  50  at  77  degrees  F.,  an  increased  ductility  of  2  centi- 
meters will  be  required  for  every  five  points  in  penetration 
above  50  penetration  and  a  corresponding  allowance  wiil  he 
made  bplow  SO  penelration. 

Binder. 

11.  Preparation — The  binder  shall  be  composed  of  stone, 
or  stone  and  sand,  and  asphalt  cement  of  the  character  else- 
where herein  specified  and  mixed  in  proper  proportions.  The 
stone,  or  stone  and  sand,  and  the  asphalt  cement  shall  be  heated 
separately  to  such  a  temperature  as  will  give,  after  mixing, 
a  binder  mixture  of  the  proper  temperature  for  the  materials 
employed.  The  stone  when  used  must  be  at  a  temperature 
between  225  and  350  degrees  F.  The  asphalt  cement  and 
stone  shall  be  thoroughly  mixed  by  machinery  until  a  hom- 
ogeneous mixture  is  produced  in  which  all  the  particles  are 
thoroughly  coated  with  asphalt  cement. 

12,  Laying — The  binder  mixture  prepared  in  the  manner 
above  described  shall  be  brought  to  the  work  in  wagons  cov- 
ered trilh  ranvas  or  other  suitable  material  and  upon  reaching 
the  street  shall  have  a  temperature  between  200  degrees  P.  and 
.(25  degrees  F.  The  temperature  of  the  binder  mixture  within 
these  limits  shall  be  regulated  according  to  the  temperature 
of  the  atmosphere  and  the  working  of  the  binder.  On  reach- 
ing the  street  it  shall  at  once  be  dumped  on  the  concrete 
and  then  be  deposited  roughly  in  place  by  means  of  hot 
shovels,  after  which  it  shall  be  uniformly  spread  by  means 
of  hot  iron  rakes  and  then  at  once  be  thoroughly  compacted 
by  tamping  or  rolling.  The  thickness  of  the  finished  binder 
shall  average  ...  inches  and  not  more  than  a  forty  (40)  per 
vent,  variation  from  the  average  thickness  specified  will  be  permit- 
ted at  any  one  spot.     The  upper  surface  of  the  finished  binder 
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shall  be  parallel  to  the  established  ^rade  for  the  finished  pave- 
ment. The  surface  after  compression  shall  show  at  no  place 
an  excess  of  asphalt  cement  and  any  spot  showing  such  excess 
shall  be  cut  out  and  replaced  with  other  material.  All  binder 
that  shows  lack  of  bond  or  that  is  in  any  way  defective  or 
which  may  become  broken  up  before  it  is  covered  with  wear- 
ing surface  must  be  taken  up  and  removed  from  the  street 
and  replaced  by  good  material  properly  made  and  laid  in  ae- 
eordanee  with  these  specifi cations,  at  the  expense  of  the  Con- 
tractor. No  more  binder  shall  be  laid  at  any  one  time  than 
can  be  covered  by  one  day's  run  of  the  paving  plant  on  sur- 
face mixture.  Binder  when  laid  shall  be  followed  and  cov- 
ered with  wearing  surface  as  soon  as  is  practicable  in  order 
to  effect  the  most  thorough  bond  between  the  binder  and  the 
wearing  course.  The  binder  course  shall  be  kept  as  clean 
and  as  fre^  from  traffic  as  is  possible  under  working  condi- 
tions. If  necessary,  it  must  be  swept  off  immediately  before 
laying  the  wearing  surface  on  it. 

No  binder  shall  be  laid  when  in  the  opinion  of  the  Engineer 
*  ^      the  weather  conditions  are  unsuitable  or  unless  the  concrete 
(        on  which  it  is  to  be  laid  is.free  from  pools  of  water  and  has 
^  ,W*   '       set  a  sufficient  length  of  time. 

13.  Rpquirements — The  finished  binder  must  contain  four 
A    (4)  to  seven  (7)  per  cent,  of  bitumen  soluble  in  cold  carbon 

y>  ■"  disulphide,  from  fifteen  (15)  to  thirty  (30)per  cent,  of  material 
passing  a  10  mesh  screen,  and  from  twenty  {SO)  to  fifty  (50) 
per  cent,  of  material  passing  a  one-half  {l-S)  inch  screen,  the  per- 
centage of  bitumen  to  be  regulated  in  accordance  with  the 
mesh  composition  and  character  of  the  mineral  aggregate  of 
the  binder  and  the  percentage  of  material  passing  a  10  mesh 
screen  to  be  regulated  in  accordance  with  the  traffic  condi- 
tions upon  the  street  or  streets  to  be  paved. 

■Wearing  Surface. 

14.  Preparation— The  wearing  surface  shall  be  composed 
of  sand,  filler  and  asphalt  cement  of  the  character  elsewhere 
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herein  specified  and  mixed  in  proper  and  definite  proportions 
by  weight.  The  sand  and  the  asphalt  cement  shall  be  heated 
separately  to  such  a  temperature  as  will  give,  after  mixing,  , 
a  surface  mixture  of  the  proper  temperature  for  the  materials 
employed.  The  aand  when  used  must  be  at  a  temperature 
,  between  S75  and  375.  degrees  P.  The  asphalt  cement  when  i'^j 
used  must  be  at  a  temperature  between  250  degrees  F.  and 
350  degrees  F,  The  various  ingredients  shall  be  brought  to- 
gether and  mixed  for  at  least  one  minute  in  a  suitable  appara- 
tus until  a  homogeneous  mixture  is  produced  in  which  all 
the  particles  are  thoroughly  coated  with  asphalt  cement.  The 
weights  of  all  materials  entering  into  the  composition  of  the 
wearing  surface  shall  be  verified  in  the  presence  of  inspectors 
as  often  as  may  be  required  and  the  Engineer  or  his  repre- 
sentatives shall  have  access  to  all  parts  of  the  plant  at  any 
time. 

15.  Laying — The  surface  mixture  prepared  in  the  man- 
ner above  described  shall  be  brought  to  the  work  in  wagons 
covered  with  canvas  or  other  suitable  material  and  upon  reaching 
the  street  shall  have  a  temperature  between  230  degrees  F.  and 
350  degrees  F.  The  temperature  of  the  surface  mixture  within 
these  limits  shall  be  regulated  according  to  the  temperature 
of  the  atmosphere  and  the  working  of  the  mixture  and  the 
character  of  the  materials  employed.  On  reaching  the  street, 
it  shall  at  once  be  dumped  on  a  spot  outside  of  the  apace  on 
which  it  is  to  be  spread.  It  shall  then  be  deposited  roughly 
in  place  by  means  of  hot  shovels,  after  which  it  shall  be  uni- 
formly spread  by  means  of  hot  iron  rakee  in  such  a  manner 
that  after  having  received  its  final  compression  by  rolling,  the 
Auished  pavement  shall  conform  to  the  established  grade.  The 
thickness  of  the  finished  surface  mixture  shall  average  . , ,  inches. 
Not  more  than  a  ten  (10)  per  cent,  variiition  from  the  average 
thiclcness  specified  mil  be  permiited  in  any  one  spot.  Before  the 
surface  mixture  is  placed,  all  contact'  surfaces  of  curbs,  man- 
holes, etc.,  must  be  well  painted  with  hot  asphalt  cement. 
After  raking,  the  surface  mixture  shall  at  ooee  be  compressed 
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by  rolliBg  or  tamping,  after  which  a  small  amount" of  cement 
shall  be  swept  over  it  and  it  shall  then  be  thoroughly  com- 
pressed  by  a  steam  roller  weighing  not  less  than  two  hundred 
(200)  pounds  to  the  inch  width  of  tread,  the  rolling  being 
carried  on  continuously  at  the  rate  of  not  more  than  two  hundred 
{SOO)  gquare  yards  per  hour  per  roller,  until  a  compression  is 
obtained  which  is  satisfactory  to  the  Engineer.  Such  portions 
of  the  completed  pavement  as  are  defective  in  finish,  compres- 
sion or  composition,  or  that  do  not  comply  in  all  respects 
.vith  the  requirements  of  these  specifications,  shall  be  taken 
up,  removed  and  replaced  with  suitable  material,  properly 
made  and  laid  in  accordance  with  these  specifications  at  the 
expense  of  the  Contractor.  Whenever  so  ordered  by  the  En- 
gineer, a  space  of  twelve  (12)  inches  next  to  the  curb  shall 
DC  coated  with  hot  asphalt  cement,  which  shall  be  ironed  into 
the  pavement  with  hot  smoothing  irons. 

No  wearing  surface  shall  be  laid  when  in  the  opinion  of 
the  Engineer  the  weather  conditions  are  unsuitable  or  unless 
the  'binder  on  which  it  is  to  be  placed  is  dry.  Excessive  use 
of  water  on  the  steam  roller  lohen  compressing  the  pavement  will 
not  be  permitted.  The  finished  pavement  must  be  well  pro- 
tected from  all  traific  by  suitable  barricades  nntil  it  is  in 
proper  condition  for  use. 

16.  Reguirementa — The  finished  pavement  shall  show  upon 
analysis  a  mesh  composition  and  bitumen  contents  within  the  fol- 
lowing limits  (sieves  to  be  used  in  the  order  named): 

Bitumen    , 9.5  to  /J.5%  I  Total     passing    200, 

Passing  200  mesh...Not  less  than  10%  (  i      100   and   80   mesh. 

Passing  So  mesh /O  (o  Jj%  *"  1      Not   less   than 35% 

Passing  50  mesh 4  to  3$%  \  (  ToXal    fasstng 

Passing  40  mesh 4  to  25%  (  ■)      5"   and   40 

Passing  jo  mesh 4  to  £0%  1  '      mesh 75  to  50% 

Passing  20  mesh 4  to  12%  \  1  Total    passing 

Passing  10  mesh i  to    8%)  <      30,    20   and 

Passing  8  mesh a  to    5%    ,  I     10  mesh 10  to  3S% 

^  The  minimum  amount  of  bitumen  shall  be  used  only  in 
mixtures  containing  the  minimum  total  passing  the  80  mesh. 
The  percentage  of  bitumen  must  be  increased  above  the  min- 
imum as  the  total  passing  the  80  mesh  increases.     On  streets   ■ 
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of  vei'1/  light  traffic,  when  the  Engiaeer  has  approved  the  use 
of  a  coarser  sand  or  mixture  than  that  specified  for  general 
use,  the  surface  mixture  must  contain  not  less  than  six  (6) 
per  cent.  o£  mineral  matter  passing  a  200  mesh  sieve  and  not 
less  than  a  combined  total  of  eighteen  (18). per  cent,  passing 
the  200,  100  and  80  mesh  sieves. '  The  maximum  amount  of 
200,  100  and  80  mesh  material  will  be  regulated  aecordiog  to 
the  kind  of  sand  and  asphalt  used  and  the  traffic  upon  the 
street  on  which  the  pavement  is  to  he  laid,  subject  to  the 
maxtmuni  requirements  elsewhere  herein  specified  under  sand 
and  filler. 

The  above  limits  as  to  mesli  composition  and  per  cent,  of 
bitumen  are  intended  to  provide  for  such  permissible  varia- 
tions as  may  he  rendered  necessary  by  the  raw  materials 
used  and  by  the  character  of  the  work  to  be  done.  The  com- 
position of  the  wearing  surface  may  be  varied  within  the 
limits  above  specified  at  the  discretion  of  the  Engineer,  de- 
pending upon  the  kind  of  sand,  filler  and  asphalt  used  aud 
the  traffic  conditions  upon  the  street  or  streets  to  be  paved. 

CoNDITIO>f    AT    ExPIHATION    OF    GUARANTEE. 

17.  In  addition  to  the  proper  maintenance  of  the  pave- 
ment during  the  period  of  guarantee,  the  Contractor  shall,  at 
his  own  expense,  just  before  the  expiration  of  the  guarantee 
period,  make  such  repairs  as  may  be  necessary  to  produce  a 
pavement  which  shall : 

a.  Have  a  contour  substantially  conforming  to  that  of  the 
pavement  as  first  laid  and  free  from  depressions  of  any  kind 
exceeding  three-eighths  (^0  of  &n  inch  in  depth  as  measured 
between  any  two  points  four  (f)  feet  apart  on  a  line  con- 
forming substantially  to  the   original  contour  of  the  street. 

b.  Be  free  from  cracks  or  depresinons  showing  disintegra- 
tion of  the  surface  mixture.  - 

c.  Contain  no  disintegrated  surface  mixture. 

d.  Not  have  been  reduced  in  thickness  more  than  three- 
eighths  of  an  inch  in  any  part.         ' 
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e.  Have  a  foundation  free  from  sueli  cracks  or  defects 
as  will  cause  disintegratioo  or  settling  of  the  pavement  or 
impair  its  usefulness  as  a  roadway. 

Rbpaidinq. 

18.  Repairs,  except  as  proijided  for  below,  shall  in  all 
cases  be  made  by  cutting  out  the  defective  binder  and  wearing 
surface  down  to  the  concrete  and  replacing  them  by  new  and 
freshly  prepared  binder  and  wearing  surface  made  and  laid 
in  strict  accordance  with  these  specifications. 

Whenever  any  defects  are  caused  by  the  failure  of  the 
foundation,  the  pavement,  including  such  foundation,  shall 
be  taken  up  and  relaid  with  freahly  prepared  material  made 
and  laid  in  strict  accordance  with  these  specifications. 

In  all  cases  the  surface  of  the  finisBed  repair  shall  he  at 
the  grade  of  the  adjoining  pavement  and  in  accordance  with 
the  contour  of  the  street. 

The  surface  healer  method  of  repairing  may  be  used  only 
in  those  cases  where  the  repairs  are  not  rendered  necessary 
by: 

a.  Failure  of  concrete. 

b.  Failure  of  the  binder. 

c.  Failure  caused  by  the  disintegration  of  the  lower  por- 
tion of  the  wearing  surface. 

"Whenever  the  surface  heater  method  is  employed,  all  de- 
fective surface  shall  be  removed  before  replacing  it  with  new 
material.  In  all  cases  the  old  surface  shall  be  removed  to 
a  depth  of  not  less  than  one-quarter  inch  and  the  new  surface 
must,  when  compressed,  be  not  less  than  one-half  inch  in 
thickness.  The  heat  shall  be  applied  in  such  a  manner  as  not 
to  injure  the  remaining  pavement.  All  burnt  and  loose  ma- 
terial shall  at  once  be  completely  removed  and,  while  the  re- 
maining portion  of  the  old  pavement  is  still  warm,  shall  be 
replaced  by  new  and  freshly  prepared  wearing  surface  made 
and  laid  in  strict  accordance  with  these  specifications. 
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19.  Note  to  Engineers — Filter — As  Portland  cement  is  more  expen- 
sive than  lime  dust,  the  specification  should  distinctly  state  which'  kind  of 
filler  is  desired. 

Binder — The  following  clause  has  been  suggested  as  being  descriptive 
of  the  practice  in  some  cities.  The  committee,  however,  does  not  feel  like 
recommending  it  in  a  general  speciAcation.  If  this  clause  is  incorporated 
in  the  sped/kations  it  should  be  clearly  stated  whether  or  not  the  practice 
described  therein  ivill  be  permitted  by  the  City  Engineer. 

With  the  permission  of  the  City  Engineer  not  to  exceed  twenty 
(20)  per  cent,  of  crushed  old  asphalt  surface  mixture  of  suitable 
character  may  he  used  in  combination  with  the  binder  stone,  pro- 
vided that  such  mixture  produces  a  binder  complying  in  all  respects 
with  the  requirements  of  these  specifications. 

METHODS  FOR  TESTING  AND  SAMPLING. 
The   followiQg   methods   are   recommended   as   being   suf- 
ficiently BccTirate  for  general  use.     In  cases  of  dispute  the 
standard  methods  adopted  by  the  American  Society  for  Testing 
Materials  must  be  employed. 

Penetration  Te8t. 

20.  Penetrations  shall  be  taken  by  means  of  a  penetrome- 
ter, which  shall  be  so  constructed  as  to  correctly  register  ia 
one-hundredths  of  a  centimeter  the  depth  to  which  a  Rob- 
ert's Sharps  No.  2  needle  will  penetrate  the  sample  under 
examination  under  a  given  load  without  appreciable  retarding 
friction  for  a  given  time  period. 

For  penetrations  at  77  degrees  P.  the  time  period  shall 
be  five  (5)  seconds  and  the  total  weight  operating  on  the 
needle  shall  be  one  hundred  (100)  grams  except  in  the  case 
of  flux  where  the  time  period  is  one  (1)  second  and  the  total 
weight  fifty  (50)  grams. 

The  samples  to  be  tested  should  preferably  be  ia  circular 
tin  boxes  about  two  and  one-quarter  (2^)  inches  in  diameter 
and  about  three-quarters  (%)  of  an  inch  deep  (2  ounce  Qill 
style  can,  obtainable  from  the  American  Can  Company). 
Where  very  soft  materials  are  to  be  tested  or  penetrations 
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are  to  be  taken  at  100  degrees  F.  or  115  degrees  F.,  a  tin 
not  less  tlian  two  (2)  inches  deep  and  having  the  same  diame- 
ter specified  above  should  be  used  to  prevent  the  need]e  from 
striking  the  bottom  of  the  tin  before  it  has  penetrated  the 
sample  to  the  full:  depth. 

All  samples  shall  be  melted  at  a  temperature  just  high 
enough  to  render  them  liquid  {250  to  300  degrees  P.)  and 
should  then  be  thoroughly  stirred  until  homogeneous  and  free 
from  air  bubbles.  After  cooling  sufficiently  in  the  air  at  lab- 
oratory temperature  they  must  be  immersed  for  at  least  thirty 
(30)  minutes  in  water  maintained  at  the  temperature  at  which 
the  test  is  to  be  made  (77  degrees  P.).  During  testing  the 
sample  shall  be  accurately  maintained  at  the  temperature 
specified. 

The  average  of  from  three  (3)  to  five  (5)  tests_  which  must 
not  diflfer  more  than  five  (5)  points  (five -hundredths  (0.05)  of 
a  centimeter}  between  maximum  and  minimum  shall  be  taken 
as  the  penetration  of  the  sample,  the  needle  being  wiped  off 
with  a  dry  cloth  after  every  determination. 

lietnarls — This  test  measures  the  consistency  of  the  ma- 
terial under  examination.  The  limits  of  accuracy  of  this  test 
may  be  considered  as  being  within  five  (5)  per  cent,  of  the 
reading  obtained  {above  or  below). 

DucTiUTY  Test. 

21.  This  test  is  usually  first  made  on  the  asphalt  cement 
itself.  If  this  fails  to  show  the  required  ductility,  the  pure 
bitumen  must  be  extracted  and  tested.  The  proper  methods 
for  obtaining  the  pure  bitumen  vary  with  the  asphalt  being 
examined  and  are  too  lengthy  for  description  here.  (See  pro- 
ceedings of  American  Society  for  Testing  Materials,  Vol.  9, 
pages  594-9.) 

Preparation  of  Briquette — The  molding  of  the  briquette  may 
be  done  as  follows: 

The  mold  should  be  placed  upon  a  brass  plate.  To  pre- 
vent the  asphalt  from  adhering  to  the  plate  and  the  inner 
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side  of  the  two  removable  pieces  of  the  mold,  they  should  be 
well  amalgamated.  The  diflferent  pieces  of  the  mold  should 
be  held  together  in  a  elamp  or  by  means  of  an  India  rubber 
band.  The  material  to  be  tested  is  poured  into  the  mold  while 
in  a  molten  state,  a  slight  excess  being  added  to  allow  for 
shrinkage  on  cooling.  After  the  briquette  is  nearly  cool,  it 
is  smoothed  ofE  level  by  means  of  a  heated  palette  knife. 
When  cooled,  the  elamp  is  taken  off  and  the  two  side  pieces 
removed,  leaving  the  briquette  of  asphalt  firmly  attached  to. 
the  two  ends  of  the  mold,  which  thus  serve  as  clips.  The 
briquette  should  be  immersed  in  water  maintained  at  the  re- 
quired temperature  for  at  least  thirty  (30)  minutes  or  until 
the  whole  mass  of  bitumen  is  at  77  degrees  F.  It  is  then 
pulled  apart  at  the  required  rate  of  speed  in  a  suitable  ma^ 
chine,  the  briquette  being  entirely  immersed  in  water  mais- 
tained  at  77  degrees  F.  during  the  entire  operation  of  pulling. 
Any  pieces  of  dirt,  wood,  or  extraneous  matter  in  the  briquette 
may  cause  the  fracture  of  the  fine  thread  before  the  true" 
maximum  ductility  of  the  material  under  examination  has 
been  reached.  Great  care  should  be  observed,  therefore,  to 
avoid  the  presence  of  such  foreign  matter  in  the  bitumen 
when  it  is  poured  into  the  mold.  The  average  of  at  least  two 
tests  shall  be  recorded  as  the  ductility  of  the  sample  under 
examination.  These  tests  must  not  differ  more  than  twenty 
(20)  per  cent,  from  their  average. 

Remarks — This  test  measures  approximately  the  cementing 
value  of  a  bitumen,  but  is  not  necessarily  a  measure  of  the 
relative  cementing  v^lue  of  different  bituminous  materials 
or  the  same  bituminous  material  at  different  penetrations. 
The  limits  of  accuracy  of  this  test  may  be  considered  as  being 
within  twenty  (20)  per  cent,  of  the  reading  obtained  (above 
or  below). 

Determination  of  Total  Bitumen  In  Refined  Asphalts  and 
Asphalt  Cements. 
22.     One  to  two  grams  of  the  sample  shall  be  weighed  into 
a  tared  200  c.  c.  wide-mouth  Erlenmeyer  flask  and  covered 
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with  100  c.  c.  of  ehemieally  pure  carbon  diaulphide.  Agitate 
UBtil  all  lumps  disappear  and  nothing  adheres  to  the  bottom 
of  the  flask.  Cork  and  allow  to  stand  fifteen  (15)  minutes. 
Filter  off  on  a  Gooch  crucible  with  asbestos  felt  or  a  weighed 
Alter  paper  and  wash  until  the  washings  come  through  prac- 
tically colorless.  Dry  the  flask  and  filter  at  250  degrees  F. 
Evaporate  the  filtrate  containing  the  bitumen,  burn  to  an  ash 
and  add  to  the  residue  on  the  filter. 

Eemarls — The  limits  of  accuracy  of  this  test  as  applied  to 
bitumens  containing  considerable  proportions  of  non-bitumin- 
ous matter  may  be  considered  as  being  within  one-half  per 
cent,  above  or  below  the  result  obtained.  In  practically  pure 
bitumens  one-quarter  (14)  per  cent,  above  or  below  is  the 
ordinary  limit  of  accuracy. 

Determination  ov  Bitumen   Soluble  In  Cakbon  Tetra- 
chloride. 

23.  One  gram  of  the  sample  shall  be  weighed  into  a  tared  200 
c.  c.  wide  mouth  Erlenmeyer  flask  and  covered  with  100  c.  c. 
of  chemically  pure  carbon  tetra-cHoride.  Agitate  until  all 
lumps  disappear  and  nothing  adheres  to  the  bottom  of  the 
flask.  Cork  and  allow  to  stand  eighteen  (18)  hours  in  the 
dark.  Filter  off  on  a  Gooch  crucible  with  asbestos  felt  or  a 
weighed  filter  paper  and  wash  iintil  the  washings  come  through 
practically  colorless  using  not  leas  than  100  c.  e.  of  fresh  sol- 
vent.   Dry  the  filter  at  250  degrees  F. 

Remarks — The  amount  of  bitumen  insoluble  in  carbon  tetra- 
chloride is  indicative  of  whether  or  not  decomposition  has 
been  produced  by  improper  heat  treatment.  The  limitii  of  acca- 
racy  of  this  test  may  be  considered  as  being  within  one-half 
(1^1  per  cent,  above  or  below  the  result  obtained. 

Volatilization  Test. 

24.  Twenty  (20)  grams  of  the  sample  shall  be  placed  in 
a  weighed  tin  box  two  and  one-quarter  inches  in  diameter  and 
three-quarters  of  an  inch  high  (two  ounce  Gill  style  can,  ob- 
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tainable  from  the  American  Can  Company)   and  heated  five 

(5)  hours  at  325  degrees  P.  The  heating  shall  be  done  in  a 
ventilated  oven  which  shall  have  reached  the  temperature 
specified  before  the  introduction  of  the  samples  and  which  is 
maintained  within  t;ivo  (2)  degrees  of  that  temperature 
throughout  the  test.  The  tin  can  should  be  insulated  by  a 
sheet  of  asbestos  or  other  material  from  direct  metallic  con- 
tact with  the  sides  or  walls  of  the  oven.  The  bulb  of  the 
thermometer  should  be  immersed  in  a  control  bath  imme- 
diately alongside  of  the  sample  being  tested,  the  container 
and  the  method  of  insulation  being  the  same  in  both  cases. 

RemarJes — This  test  indicates  the  extent  to  which  bitumens 
in  the  course  of  time  lose  their  more  volatile  hydro-carbon 
constituents  and  the  hardening  resulting  from  volatilization 
and  chemical  change.  It  may  be  considered  as  an  accelerated 
exposure  test.  The  limits  of  accuracy  of  this  test  cannot  be 
definitely  stated  owing  to  the  widely  varying  results  obtained 
by  the  use  of  different  types  of  ovefia  and  failure  to  carefully 
observe  all  the  conditions  prescribed.  When  carefully  con- 
ducted according  to  the  above  directions  a  test  showing  six 

(6)  per  cent,  loss  should  be  considered  as  passing  a  specifica-* 
tion  calling  for  not  over  five  (5)  per  cent.  loss. 

Plash  Test. 
25.  Plash  test  shall  be  made  in  a  circular  tin  can  about 
two  and  one-quarter  (214)  inches  in  diameter  and  about  one 
and  three-eighths  (1%)  inches  deep,  (3  ounce  Qill  style,  Amer- 
ican Can  Company),  provided  with  a  suitable  transparent 
cover  of  mica,  or  glass,  etc.  This  cover  shall  be  provided  with 
two  aperturee  for  the  insertion  of  the  thermometer  and  test 
fiame.  The  aperture  for  the  thermometer  shall  be  three-eighths 
(%)  of  an  inch  in  diameter  and  shall  be  centrally  located. 
The  aperture  for  the  test  fiame  shall  be  triangular  in  shape 
measuring  one-half  (14)  incli  on  the  base  and  three  quarters 
of  an  inch  in  height.  The  base  shall  coincide  with  the  rim 
of  the  can.    A  thermometer  approximately  fifteen  (15)  inches 
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long,  graduated  in  single  degrees  shall  have  its  bulb  com- 
pletely immersed  in  the  material  being  tested.  It  shall  _not 
toueli  the  bottom  of  the  can  and  shall  be  suspended  in  the 
proper  position.  The  can  shall  be  filled  with  the  material 
to  be  tested  so  as  to  leave  a  one-half  {^)  inch  vapor  space 
when  melted.  The  material  shall  be  heated  at  the  rate  of 
ten  degrees  F.  a  minute  and  the  teat  flame  applied  every  five 
degrees  F,  after  a  temperature  of  300  degrees  F.  has  been 
reached.  No  correction  for  emergent  stem  shall  be  made. 
The  test  flame  shall  be  one-eighth  (l^)  of  an  inch  long  and 
shall  be  dipped  in  just  below  the  surface  of  the  cover  and 
then  immediately  withdrawn. 

Remarks — This  test  indicates  the  temperature  at  which  in- 
flammable vapors  are  piven  off  in  an  enclosed  space.  If  sup- 
plements the  volatilization  test  and  guards  against  the  use 
of  a  material  containing  too  large  an  amount  of  volatile  hydro- 
carbons. The  limit  of  accuracy  of  this  test  may  be  consid- 
ered as  being  five  (5)  degrees  above  or  below  the  reading  ob- 
tained. 

Specific  Geavity  Test. 

26.  a.     Fluid  Materials: 

The  specific  gravity 'of  fluid  materials  shall  be  taken  in 
the  usual  wa^y  in  a  picnometer  at  77  degrees  F, 

b.  Viscous  Fluid  and  Semi-Solid  Materials: 

The  specific  gravity  of  these  materials  shall  be  taken  in 
a  cylindrical  weighing  bottle  picnometer  as  given  on  page 
10,  bulletin  No.  38  of  the  Office  of  Public  Roads. 

c.  Hard  Solid  Materials: 

The  specific  gravity  of  hard,  solid  materials  shall  be  taken 
by  the  displacement  method. 

Determination  of  Bitomen  Contentb  and  Mesr  Coufosition 
OF  Binder. 

27.  Weigh  out  from  350  to  500  grams  of  the  binder  and 
extract  the  bitumen  from  it  in  a  centrifugal  extractor  or 
suitable  continuous  hot  extractor  using  chemically  pure  car- 
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bon  diaulghide  as  a  solvent  for  the  bitumen.  Follow  the  same 
general  method  for  the  dn'ing  and  sifting  of  the  mineral  ag- 
gregate as  described  in  the  method  for  analyzing  surface  mix- 
tures.   The  sieves  to  be  used  are  as  follows: 

li/i-ineh,  l-lncb,  %-inch  and  i/i.-inch  circular  openings,  and 
lO-mesh. 

Eemari's—The  limits  of  accuracy  of  this  test  are  as  fol- 
lows: 

For  bitumen  contents,  three-tenths  (0.3)  per  cent,  above 
or  below  the  result  obtained.  For  mesh  composition,  ten  (10) 
per  cent,  of  the  result  obtained   (above  or  below). 

Determination  op  Bitumen  Contents  and  Mesh  Composition 

OF  SonPAOB  MIXTITRE8. 

28.  The  sample  of  surface  mixture  should  be  heated  to 
about  300  degrees  F.  until  soft  and  ten  to  twenty  grams  of 
it  weighed  on  to  a  tared  S.  &  S.  filter  paper  No.  595,  11  cma. 
in  diameter.  The  filter  paper  and  contents  should  be  placed 
in  a  funnel  and  washed  with  chemically  pure  carbon  disul- 
phide  until  the  washings  run  through  practically  colorless. 
Dry  the  filter  paper  and  residue  at  250  degrees  F.  for  one- 
half  (y^)  hour.  Open  the  filter  paper  carefully  and  remove 
the  mineral  aggregate.  Scrape  off  tbe  dust  adhering  to  the 
paper  as  thoroughly  as  possible  with  a  blunt  palette  knife 
and  add  it  to  the  mineral  aggregate.  Evaporate  the  filtrate 
containing  the  bitumen,  bum  the  bitumen,  add  the  Alter  paper 
to  it  and  bum  to  an  ash.  Add  the  ash  to  the  mineral  aggre- 
gate previously  removed  from  the  filter  paper  and  weigh. 
The  difference  between  the  weight  of  surface  mixture  origin- 
ally taken  and  the  combined  weight  of  the  ash  and  residue  is 
considered  as  the  weight  of  bitumen  in  the  sample.  The  com- 
bined ash  and  residue  is  then  sifted  through  the  following 
sieves  (in  the  order  named)  and  the  percentages  of  the  var- 
ious sized  particles  calculated: 

200,  100,  80,  50,  40,  30,  20,  10  and  8. 
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Sifting  shall  be  continued  on  each  sieve  until  less  than 
one  fl)  per  cent,  pasties  through  the  sieve  'during  the  last 
minute  of  sifting. 

If  desired,  the  surface  mixture  may  be  extracted  in  a  cen- 
trifuge or  in  any  suitable  form  of  extractor  with  hot  chem- 
ically pure  carbon  diaulphide  and  the  combined  ash  from 
the  extracted  bitumen  and  the  mineral  aggregate  sifted  as 
above. 

Remarks — The  limits  of  accuracy  of  this  test  are  as  follows : 

For  bitumen  contents,  three-tenths  (0.3)  per  cent,  above 
or  below  the  result  obtained.  For  mesh  composition,  ten  (10) 
per  cent,  of  the  result  obtained  (above  or  below). 

Samples. 
29.     Samples  should  be  put  in  clean,  dry  containers,  pre- 
ferably  tin   boxes   or  cans.     The   following   amounts   of  the 
different  materials  are  required  for  test : 

Binder  stone    5  pounds 

Filler     yi  pound 

Sand    1  pound 

Re6ned  asphalt   1  pound 

Asphalt    cement    1  pound 

Flux    1  pound 

Mtthod  of  Sampling — Extreme  care  should  be  taken  in  every 
case  to  obtain  a  sample  which  is  truly  representative  of  the 
material  to  be  examined..}  The  particular  precautions  to  be 
observed  in  each  case  are  given  below: 

Binder  Stone — A  sufficient  number  of  five-pound  samples 
to  be  taken  from  different  parts  of  the  pile.  These  should 
be  thoroughly  mixed  together  and  reduced  by  quartering 
to  the  desired  size. 

Filler — A  sample  should  be  taken  from  several  bags  and 
mixed  . 

Sand — Samples  should  be  taken  from  the  interior  of  the 
pile  where  the  sand  is  damp.  A  sufficient  number  of  one 
pound  samples  to  be  taken  from  different  parts  of  the  pile. 
These  should  be  thoroughly  mixed  together  and  reduced  by 
quartering  to  the  desired  size. 

■      r  -     -.  ■   "^  ■  C_  - 
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Refined  Asphalt  and  Asphalt  Cement. 

30.  In  barrels: 

At  least  one  sample  should  be  taken  from  each  batch.  It 
should  be  taken  at  sufficient  depth  below  the  surface  to  in- 
sure obtaining  representative  material  free  from  all  dirt  or 
other  extraneous,  matter. 

In  tank  ears: 

The  contents  of  the  tank  should  be  heated  until  completely 
liquid  throughout.  It  should  then  be  agitated  and  thoroughly 
mixed  by  means  of  air  or  steam,  after  which  the  sample  may 
be  taken  in  any  eonTenient  maimer. 

In  kettles: 

The  contents  of  the  kettles  must  be  completely  liquid  and 
thoroughly  agitated  previous  to  and  during  sampling.  The 
sample  may  be  taken  from  the  pipe  through  which  the  material 
is  delivered  to  the  mixer  or  by  means  of  a  clean  dipper. 

31.  Flux — The  directions  given  for  sampling  refined  as- 
phalt and  asphalt  cement  apply  to  this  material  except  that 
under  ordinary  conditions  it  is  not  necessary  to  agitate  the 
contents  of  the  tank  car. 

32.  Surface  and  Binder  Mixtures — Samples  should  prefer- 
ably be  taken  on  the  street  after  the  mixture  has  been  shoveled 
and  raked.  Samples  taken  from  the  plant  shall  be  obtained 
from  the  wagons,  special  care  being  observed  to  avoid  material 
from  the  top  of  the  load  or  which  appears  to  vary  from  the 
average.  Samples  should  be  pressed  between  a  sheet  of  pa- 
per and  trimmed  while  hot  to  a  convenient  size. 


REPORT  OP  SUB-COMMITTEE  ON  SPECIFICATIONS  FOB 
SEWER  CONSTRUCTION. 

The  Sub-Committee  on  Standard  Specifications  for  Sewer 
Conatnietion  presents  herewith  its  report  of  progress  during 
the  year  that  elapsed  since  the  last  annual  convention.  This 
report  is  in  the  form  of  a  complete  specification  which  has  been 
corrected  and  revised  in  accordance  with  the  wishes  of  the 
full  committee  as  espressed  at  the  last  convention  and  with 
our  own  ideas  as  to  the  form  such  a  specification  should  take 
and  the  requirements  which  it  should  contain. 

It  is  not  submitted  with  the  expectation  that  in  all  its  de- 
tails it  will  meet  the  ideaa  of  all  officials  and  engineers,  or  that 
its  requirements  will  satisfy  conditions  which  must  be  met  in 
widely  separated  localities  or  under  all  conditions  and  forms 
of  municipal  government.  It  is  manifestly  impossible  to  make 
a  specification  broad  enough  and  at  the  same  time  sufficiently 
concise  to  do  this. 

We  have  not  attempted  to  make  it  a  book  of  rules  which 
covers  all  contingencies  and  which,  without  careful  considera- 
tion of  the  circumstances  and  conditions  in  each  case,  can  be 
used  indiscriminately,  by  those  unfamiliar  with  work  of  this 
character  and  without  ability  to  properly  interpret  its  require- 
ments, with  assurance  that  satisfactory  results  will  be  ob- 
tained. No  matter  how  perfect  such  a  specification  may  be, 
satisfactory  results  can  never  be  obtained  without  intelligent 
engineering  supervision:  first,  to  carefully  adapt  the  standard 
to  the  conditions  in  the  particular  locality;  second,  to  cor- 
rectly interpret  its  provisions  as  they  apply  to  the  particular 
contract  in  hand;  and,  third,  to  houestly  and  impartially,  as 
between  the  city  and  the  contractor,  enforce  these  provisions 
in  the  execution  of  the  contract. 

We  have  endeavored  to  set  forth  all  of  the  requirements 
for  satisfactory  work  of  this  character  under  all  ordinarj-  con- 
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ditions  in  complete  form,  and  to  arrange  these  requirements 
in  logical  order  for  easy  reference  and  interpretation. 

The  special  requirements  of  work  of  magnitude  will  usaally 
require  addenda  to  the  specification  to  cover  its  special  feat- 
ures and  considerations  of  economy,  and  expediency  will  fre- 
quently require  the  modification  of  fibres  or  other  definite 
requirements  contained  therein  to  meet  special  conditions,  but 
on  the  whole  and  for  the  great  majority  of  standard  work  we 
believe  this  specification  as  now  presented  will,  if  properly 
applied,  insure  good,  permanent  work,  quite  equal  to  the  best 
modem  practice. 

In  tentative  though  substantially  the  same  form  the  speci- 
fication has  been  presented  to  and  published  by  this  Society 
in  the  Proceedings  of  its  last  two  annual  conventions.  On  the 
occasions  of  these  conventions  criticism  and  discussion  were 
invited  by  your  committee  with  the  idea  of  obtaining  as  far  as 
possible  the  concensus  of  opinion  of  engineers  as  to  the  various 
requirements  incorporated  in  it. 

The  general  form  of  the  specification  has  not,  so  far  as  we 
know,  met  with  any  criticism.  Certain  specific  requirements 
have  been  debated,  but  the  total  amount  of  discussion  and 
debate  elicited  has  been  disappointingly  small. 

After  three  years  of  labor  in  producing  this  specification, 
which  in  all  its  essential  features  we  believe  embodies  all  the 
requirements  neccMary  for  thoroughly  first-class  sewer  con- 
stnlction,  your  committee  respectfully  requests  that  it  be  con- 
sidered for  iinal  adoption  by  the  Society  at  this  convention. 

Wc  realize  that  our  work  is  not  absolutely  perfect,  that  no 
perfect  specification  has  ever  been  written,  and  that  it  should 
be  subjected  to  frequent  revision  in  order  to  keep  pace  with 
the  constant  advance  in  the  science  of  sewer  design  and  con- 
struction, but  we  have  not  in  mind  at  the  present  time  any 
changes  in  or  additions  to  it  which  could  be  advantageously 
made. 

Respectfully  submitted, 

E.  J.  Fort, 
Rudolph  IjRRi>fo, 

Committee. 
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SPECIFICATIONS  FOR  SEWER  CONSTRUCTION. 
Adopted  October  8,  1914. 
Note— These  specifieatiODs  will  be  modified  from  time  to 
time  to  keep  them  fully  up  to  date.  Suggestions  as  to  modifi- 
cations or  additions  are  solicited  and  should  be  sent  to  the  Sec- 
retary, or  to  E.  J.  Fort,  Municipal  Building,  Brooklyn,  N.  Y., 
Chairman  of  the  Sub-Committee  on  Specifications  for  Sewers, 
and  George  W.  Tillson,  Boro  Hall,  Brooklyn,  N.  T.,  Chairman 
of  the  General  Committee  on  Standard  Specifications. 


Length  of  Trench, 

1.  Unless  otherwise  directed  or  permitted  not  more  than 

feet  of  any  trench  in  advance  of  the  end  of  the  built 

sewer  shall  be  open  at  any  time;  and  unless  written  permis- 
sion to  the  contrary  is  given,  the  trench  shall  be  excavated 
to  its  full  depth  for  a  distance  of  at  least  . . .  feet  more  than 
the  minimum  length  of  sewer  permitted  to  be  laid  in  it  (see 
sections  152  and  158).  Trenches  for  house  coimection  drains 
shall  not  be  open  on  both  sides  of  the  street  at  the  same  time, 
unless  permission  has  previously  been  given  to  close  the  street. 
Unless  otherwise  directed,  each  trench  for  basin  connections 
and  bouse  connection  drains  shall  be  fully  excavated  for  its 
entire  length  before  any  pipes  are  laid  therein. 

Sheeting  and  Bracing. 

2.  Where  necessary,  the  sides  of  the  trenches  and  excava- 
tions shall  be  supported  by  adequate  sheeting  and  bracing. 
Steel  sheeting  may  be  used  only  where  shown  on  the  plan  or 
directed.  Sheeting  and  bracing  will,  be  paid  for  only  when 
left  in  place  by  written  order,  in  which  event  the  amount 
left  in  place  will  be  paid  for  at  the  contract  price  for  such 
material.  Unless  specially  permitted,  sheeting  against  which 
concrete  is  placed  shall  not  be  removed,  but  such  sheeting  will 
not  be  paid  for  unless  ordered  to  be  left  in  place  to  protect 
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tbe  sides  of  the  trenches  and  excavations.  The  Contractor 
will  be  held  aceotintable  and  xesponsible  for  the  sufficiency 
of  all  sheeting  and  bracing  used,  and  for  all  damage  to  i)er- 
80US  or  property  resulting  from  the  improper  quality,  strength, 
placing,  maintaining  or  removing  of  the  same. 

Sheetino  In  Soft  Material. 

3.  Where  the  material  to  be  excavated  is  of  such  a  char- 
acter or  other  conditions  are  such  as  to  render  it  necesaary, 
the  sheeting  shall  be  closely  driven  and  to  such  depth  below 
the  bottom  of  the  sewer  as  may  be  directed. 

TUNNELINO. 

4.  All  work  shall  be  done  in  open  trenches  or  excavations, 
no  tunneling  shall  be  done  except  with  the  consent  of  the  En- 
gineer. 

Trees  and  Stomps. 

5.  The  Contractor  shall  grub  and  clear  the  surface  over 
the  trenches,  and  the  excavations  of  all  trees,  stumps,  stones 
and  any  other  incumbrances  affecting  the  prosecution  of  the 
work,  and  shall  remove  them  from  the  site. 

Material  To  Be  Disinfected. 

6.  It  required  by  the  Engineer,  any  or  all  of  the  excavated 
material  shall  be  satisfactorily  disinfected  or  deodorized  or 
immediately  removed  from  the  work. 

Roadway,   Sidewalks,   Etc.,   To   Be   Kept  Clear. 

7.  Unless  permission  is  given  to  the  contrary,  the  excavated 
material  and  materials  of  construction  shall  be  so  deposited, 
and  the  work  shall  be  so  conducted  as  to  leave  open  and  free 
for  pedestrian  traffic  all  crosswalks,  a  space  on  each  sidewalk 
not  less  than  one-third  the  width  of  the  sidewalk  and  not  less 
than  3  feet  in  width,  and  for  vehicular  traffic  a  roadway  not 
less  than  8  feet  in  width.  All  street  hydrants,  water  gates, 
fire  alarm  boxes  and  letter  boxes  shall  be  kept  accessible  for 
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ase. .  Not  more  than  . . .  linear  feet  of  sidewalk  shall  be  used 
at  any  time  for  storage  of  materials  from  any  one  trench. 
During  the  progress  of  the  work  the  Contractor  shall  maintain 
such  crosswalks,  sidewalks  and  roadways  in  satisfactory  con- 
dition, and  the  work  shall  at  all  times  be  so  conducted  as  to 
cause  a  minimum  of  inconvenience  to  public  travel,  and  to 
permit  safe  and  convenient  access  to  private  and  public  prop- 
erty along  the  line  of  the  work. 

ScRPLUs  Material. 

8.  If  all  of  the  excavated  material  cannot  be  stored  on 
the  street  in  such  a  manner  as  to  maintain  the  trafiSc  condi- 
tions hereinbefore  specified,  the  surplus  shall  be  removed  from 
the  work  and  stored.  After  the  construction  of  the  sewer, 
80  much  of  this  material  as  is  of  satisfactory  quality  and 
necessary  for  the  purpose  shall  be  brought  back  and  used 
for  backfilling  the  trench. 

Material  from  first  . . .  feet  to  be  carted  away. 

9.  Where  directed,  in  built-up  districts  and  in  streets 
where  traffic  conditions  render  it  necessary,  the  material  ex- 
cavated from  the  first  . . ,  feet  of  trenches  shall  be  removed 
by  the  Contractor  as  soon  as  excavated,  and  the  material  sub- 
sequently excavated,  if  suitable  for  the  purpose,  shall  be  used 
to  backfill  the  trenches  in  which  the  sewers  have  been  built 
and  neither  the  excavated  material  nor  materials  of  construc- 
tion shall  be  stored  on  the  roadways  or  sidewalks. 

Fence. 

10.  Where  required  by  the  Engineer,  suitable  fences  shall 
be  placed  along  the  sides  of  the  trenches  to  keep  the  streets 
safe  for  trafUc. 

Tempoiury  BniDGna. 

11.  Crosswalks,  where  intersected  by  trenches,  shall  if 
required  be  temporarily  replaced  by  substantial  timber  bridges 
not  less  than  3  feet  wide,  with  side  railings.  Where  required, 
suitable  temporary  bridges  for  vehicles  shall  be  provided  and 
maintained  across  trenches. 
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Disposal  of  Water  From  Trenches. 
12.  The  Contractor  shull  at  all  times  during  the  progress 
of  the  -work  keep  the  trenches  and  excavations  free  from 
water.  Water  from  the  trenches  and  excavations  shall  be 
disposed  of  in  such  a  manner  as  will  neither  cause  injury  to 
the  public  health,  nor  to  public  or  private  property,  nor  to 
the  work  completed  or  in  progress,  nor  to  the  surface  of  the 
streets,  nor  cause  any  interference  with  the  use  of  the  same 
by  the  public. 

Cost  To  Be  Covered. 

13.  The  cost  of  all  labor  required  to  be  done  and  all  ma- 
terials required  to  be  furnished  in  the  performance  of  all  of 
the  work  specified  in  paragraphs  1  to  12,  inclusive,  except  as 
otherwise  provided,  shall  be  covered  by  all  the  contract  prices 
for  all  the  items  for  which  there  are  contract  prices. 


EARTH  EXCAVATION. 

14.  Earth  excavation  shall  include  the  removal  of  all  ma- 
terial other  than  rock  as  defined  in  sections  21  and  22. 

Width  op  Trench  For  Sewers,  Etc. 

15.  The  minimum  widths  of  trenches  in  earth  for  pipe 
sewers,  basin  connections,  house  connection  and  other  drains 
not  over  18  inches  in  diameter,  shall  be  such  as  to  give  a 
clearance  of  8  inches  on  each  side  of  the  barrel  of  the  pipe, 
and  for  those  of  larger  diameters,  of  10  inches  on  each  side 
of  the  barrel  of  the  pipe,  and  all  such  trenches  shall  have  a 
clear  width  equal  to  the  maximum  widths  of  the  cradles  of 
the  sewers  to  be  laid  in  them,  when  such  cradles  are  wider 
than  the  minimum  widths  hereinbefore  specified.  The  min- 
imum clear  widths  of  trenches  in  earth  for  other  sewers  shall 
be  the  greatest  external  *idth  of  the  structures,  including 
the  necessary  forms,  to  be  built  therein. 
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Excavation  For  Manholes,  Etc. 

16.  "Where  a  riser,  manhole  or  other  appnrteoance  or  the 
foundation  therefor  extends  beyond  the  exterior  lines  of  the 
sewer  or  its  foundation,  the  minimum  excavation  in  earth  re- 
quired for  the  same  shall  be  that  contained  in  a  prism  with 
vertical  sides  and  a  horizontal  section  equal  to  the  smallest 
rectangle  which  will  enclose  such  appurtenance  and  its  foun- 
dation. 

Excavation  For  Becbivino  Basins,  Etc. 

17.  The  minimum  dimensions  of  the  excavation  in  earth 
for  brick  receiving  basins,  catchbasins  and  flush  tanks  shall  be 
such  as  to  give  a  clearance  inside  the  sheeting  of  1  foot  on  all 
sides  above  the  foundation,  but  in  all  such  cases  the  excavation 
shall  be  large  enough  to  include  the  foundation  for  the  struct- 
ures shown  on  the  plan.  The  excavation  for  concrete  catch 
basins  and  flush  tanks  shall  be  of  such  dimensions  as  to  per- 
mit the  proper  placing  and  removal  of  the  necessary  forms. 

Depth  op  Trenches. 

18.  Trenches  shall  be  excavated  to  the  depths  required 
for  the  foundations  of  the  sewers  and  appurtenances  shown 
on  the  plan,  and  where  conditions  are  such  as  to  make  it  neces- 
sary, to  such  additional  depths  as  may  be  directed.  Where 
pipe  is  laid  without  a  cradle,  the  bottoms  of  trenches  shall 
be  excavated  to  fit  the  lower  third  of  the  pipe,  and  excava- 
tions shall  be  made  to  receive  the  hubs.  All  irregularities  in 
the  bottoms  of  trenches  shall  be  filled  up  to  the  required  grade 
with  suitable  material. 

Cost  To  Bb  Covered. 

19.  The  cost  of  all  labor  required  to  be  done  and  all  ma- 
terials required  to  be  furnished  in  the  performance  of  all  the 
work  specified  in  paragraphs  14  to  18,  inclusive,  except  as 
otherwise  provided,  shall  be  covered  by  all  the  contract  prices 
for  all  the  items  for  which  there  are  contract  prices. 
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Additional  Eabth  Excavations. 
20.  When  there  is  a  contract  price  for  additional  earth 
ezcavation,  it  eball  cover  the  cost  of  excavating  all  material 
(other  than  rock)  ordered  to  be  excavated  beyond  the  lines 
and  depths  herein  specified  in  sections  15  to  18,  inclusive, 
and  also  the  cost  of  excavating  all  material  within  the  lines 
of  the  trenches  above  the  surface  of  the  ground  as  shown  on 
the  plan,  when  such  material  has  not  been  placed  there  by 
the  Contractor.  This  contract  price  shall  also  cover  the  cost 
of  filling  such  excavations  with  approved  material.  Where 
no  price  is  named  in  the  contract  for  additional  earth  excava- 
tion, the  cost  of  the  several  items  enumerated  above  shall  be 
■covered  by  all  the  contract  prices  for  all  the  items  for  which 
there  are  contract  prices. 


rock  excavation. 
Definition. 

21.  Rock  excavation  shall  include  the  excavation  and  re- 
moval of  the  following  materials ; 

a.  Rock  which  shall  be  determined  to  be  of  such  a  char- 
acter as  to  warrant  its  removal  by  blasting,  in  order  to  insure 
the  prompt  and  proper  prosecution  of  the  work. 

b.  Boulders  and  pieces  of  rock,  masonry  in  mortar,  and 
concrete,  each  of  which  contains  one-third  cubic  yard  or  more, 
except  the  masonry  and  concrete  of  old  sewers  and  their  ap- 
purtenances. 

22.  Pieces  of  rock,  masonry,  concrete  or  boulders  which 
fall  or  slide  into  the  trench  from  beyond  the  lines  thereof  as 
herem  defined,  will  not  be  measured,  and  the  cost  of  the  re- 
moval of  the  same  shall  be  covered  by  all  the  contract  pricea 
for  all  the  items  for  which  there  are  contract  prices. 

Width  op  Tbench, 

23.  The  required  width  of  trench  in  rock  for  pipe  sew- 
ers, basin  connections,  house  connections  and  other  pipes  will 
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be  Buch  as  to  give  a  clearance  of  one  foot  on  each  side  of  the 
pipe,  ezelusive  of  spurs  and  hubs,  the  required  width  of  trench 
in  rock  for  other  sewers  and  drains  will  be  such  as  to  giva  a 
clearance  of  one  foot  on  each  side  of  the  structure  to  be  built 
therein  at  its  greatest  external  width.  Where  a  riser,  man- 
hole or  other  appurtenance,  or  the  foundation  therefor,  ex- 
tends beyond  the  exterior  lines  of  the  sewer  or  its  foundation, 
the  excavation  in  rock  required  for  the  same  will  be  that 
contained  in  a  prism  with  vertical  sides  and  a  horizontal 
section  one  foot  wider  on  each  side  than  the  smallest  rectan- 
gle which  will  enclose  such  appurtenance  and  its  foundation. 
The  required  dimensions  of  the  excavation  in  rock  for  re- 
ceiving basina,  catch  basins  and  flush  tanks  will  be  such  as 
to  give  a  clearance  of  one  foot  on  all  sides  above  their  foun- 
dations. 

Depth  op  Trench.  ' 

24.  The  rock  shall  be  excavated  to  the  depths  required 
for  the  cradles  and  foundations  of  the  structures  as  shown  on 
the  plan,  and  not  less  than  4'  below  the  outside  of  the  barrel 
for  the  pipe  sewers. 

Measurement. 

25.  The  volume  of  rock  to  be  paid  for  will  be  that  con- 
tained in  prisms  with  vertical  sides  and  of  such  dimensions 
as  to  give  the  widths  and  clearances  hereinbefore  specified 
from  the  bottoms  of  the  trenches,  as  specified  and  as  shown 
on  the  plan  to  the  surface  of  the  rock. 

Bock  Steippbd. 

26.  Kock  shall  he  stripped  in  sections,  which  unless  other- 
wise permitted,  shall  be  not  less  than  50  feet  in  length,  and 
the  Engineer  shall  then  be  notified  in  order  that  he  may  meas- 
ure the  same.  Rock  excavated  or  blasted  before  such  measure- 
ment is  made  will  not  be  paid  for. 

Excavation  Foe  Branches. 

27.  Wherever  a  branch  for  a  proposed  sewer  or  extension 
of  a  sewer  is  built  in  rock,  the  required  trench  shall  be  ex- 
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cavated  for  a  distance  of  "bot  less  than  5  feet  beyond  the  end 
of  such  brasch,  in  the  direction  of  the  proposed  sewer  or  ex- 
teosioii. 

Blasting. 

28.  All  blasting  operations  shall  be  conducted  in  strict  ac- 
cordance with  existing  ordinances  and  regulations- relative  to 
rock  blasting  and  the  storage  and  use  of  explosives.  Any 
rock  excavation  within  5  feet  of  a  water  main  less  than  36 
inches  in  diameter,  and  within  10  feet  of  a  water  main  36 
inches  or  more  in  diameter,  shall  be  done  with  very  light 
charges  of  explosives,  or,  if  directed,  without  blasting,  and 
the  utmost  care  shall  be  used  to  avoid  breaking  or  disturbing 
the  main. 

Exposed  Stkdctdre  To  Be  Protbctbd. 

29.  All  exposed  sewers,  manholes,  receiving  basins  and 
other  structures  shall  be  carefully  protected  from  the  effeota 
of  blasts.  Any  damage  done  to  such  struetores  shall  be 
promptly  repaired  by  the  Contractor  at  his  own  expense. 

Price  To  Cover. 

30.  The  contract  price  for  rock  excavation  shall  cover 
the  cost  of  all  labor  and  materials  required  to  excavate  and 
remove  all  rock  as  specified,  and  withont  regard  to  its  sub- 
sequent use.  When  there  is  do  contract  price  for  rock  ex- 
cavation the  cost  of  excavating  and  removing  rock  shall  be 
covered  by  all  the  contract  prices  for  all  the  items  for  which 
there  are  contract  prices. 


BACKFILLING. 

BACEnLLiNO  Arouhd  Sbwers,  Etc. 

31.    Unless  otherwise  specified  or  directed,  all  trenches  and 

excavations  shall  be  backfilled  immediately  after  the  structures 

are  built  therein.    For  a  depth  of  at  least  2  feet  over  the  top 

of  sewers,  basin  connections,  house  eonneetions  and  other 
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drains,  the  material  used  for  backfilling  trenches  as  excaTated 
shall  be  clean  earth,  sand  or  rock  dust.  It  shall  be  carefully 
deposited  in  uniform  layers  not  exceeding  6  inchea  in  depth, 
and  unless  otherwise  permitted  each  layer,  shall  be  carefully 
and  solidly  tamped  with  appropriate  tools  in  such  a  manner 
as  to  avoid  injuring  or  disturbing  the  completed  work. 

Baokpillino  For  Remainder  of  Trench. 

32.  Backfilling  for  the  remainder  of  the  trenches  as  ex- 
cavated shall  be  approved  material  free  from  organic  matter 
and  containing  no  stones  over  10  inches  in  their  largest  dimen- 
sions. Stones  whioh  are  used  in  backfilling  shall  be  so  distrib- 
uted through  the  mass  that  all  interstices  are  filled  with  fine 
material.  Backfilling  shall  be  deposited  as  directed,  and  un- 
less otherwise  permitted  shall  be  spread  in  layers  and  solidly 
tamped. 

Backfilling  Arodnd  Manholes,  Receiving  Basins,  Etc. 

33.  Backfilling  within  2  feet  of  manholes,  house  connec- 
tion drains,  receiving  basins,  inlet  basins,  flush  tanks  and 
other  structures  shall  be  of  the  same  quality  as  that  specified 
in  sections  31  and  32.  It  shall  be  uniformly  deposited  on  all 
sides  and  unless  otherwise  permitted  solidly  tamped  in  such 
a  manner  as  to  avoid  injuring  the  structures  or  producing 
unequal  pressures  thereon. 

'  PnODLING. 

34.  Backfilling  shall,  if  required,  be  flooded  or  puddled 
with  water  as  the  work  progresses,  instead  of  being  tamped. 

Cavities  Filled. 

35.  When  sheeting  is  drawn,  all  cavities  remaining  in 
or  adjoining  the  trench  shall  be  solidly  filled.  When  sheeting 
is  left  in  place,  all  cavities  behind  such  sheeting  shall  be  sol- 
idlly  filled  as  directed. 


standard  specificatio! 

Deficiency  of  Filunc. 

36.  Unlesa  otherwise  shown  on  the  plan,  trenches  shall 
be  backfilled  to  the  height  of  the  surface  of  the  ground  as  it 
existed  at  the  comtneneement  of  the  work!  Should  there  be 
a  deficiency  of  proper  material  for  the  purpose,  the  Contractor 
shall  furnish  and  place  such  additioual  material  aa  may  be 
reqnired. 

Tehporart  Bulkheads. 

37.  For  retaining  backfilling  only  temporary  bulkheads 
will  be  allowed.  Such  bulkheads  shall  not  be  of  stone,  and 
they  shall  be  removed  as  the  trenches  are  backfilled. 

Cdhves,  Branches,  Etc.,  Not  To  Be  Covered. 

38.  Sewers  built  on  curves,  also  drains,  basin  connections, 
house  and  sewer  connections  and  intersections,  ends  of  sew- 
ers and  branches  shall  not  be  covered  until  the  Engineer  shall 
have  inspected,  measured  and  located  the  same,  and  given 
permission  to  backfill  the  trenches  over  them. 

Removal  of  Scrplus  Material. 

39.  As  trenches  are  backfilled,  the  Contractor  shall  remove 
all  surplus  material  and  regrade  and  leave  free,  clear  and  in 
good  order  all  roadways  and  sidewalks  to  within  . . .  feet  of 
the  end  of  the  completed  work.  During  the  progress  of,  and 
until  the  final  payment  for  and  acceptance  of,  the  work,  be 
shall  maintain  in  good  and  safe  condition  the  surface  of  the 
street  over  all  trenches,  and  promptly  fill  all  depressions  over 
and  adjacent  to  trenches  caused  by  settlement  of  backfilling. 
In  case  of  failure  or  neglect  on  the  part  of  the  Contractor 
to  comply  with  the  requirements  of  this  paragraph  within  24 
hours  after  the  service  upon  him  of  a  written  notice  so  to 
do,  the  . , .  may  furnish  all  materials  and  do  all  work  re- 
quired, and  the  cost  thereof  will  be  charged  to  the  Contractor 
and  deducted  from  any  moneys  due  or  to  become  due  him 
under  this  contract.    All  surplus  material  or  any  part  thereof 
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shall,  if  required,  be  deposited  as  directed  on  the  streets  and 
avenues  within  the  limits  of  this  contract  where  surfaces  tire 
below  grade,  and  in  such  a  manner  as  to  leave  the  surfaces 
of  the  filled  material  even. 

Cost  Ixcluded. 

40.  The  cost  of  all  labor  required  to  be  done  and  all  ma- 
terials required  to  be  fumished  in  the  performance  of  all 
the  work  specified  in  sections  31  to  39,  inclusive,  shall  be  cov- 
ered by  all  the  prices  for  the  items  for  which  prices  are  named 
in  the  contract. 

CEMENT. 
Qdauty. 

41.  All  cement  used  in  the  work  shall  be  high-grade  Port- 
land cement  of  well-established  and  approved  brands. 

Specific  Geavitt;  Weight. 

42.  The  cement  shall  have  a  specific  gravity  of  not  less 
than  3.10  after  being  thoroughly  dried  at  212°  P.  It  shall 
weigh  not  less  than  376  pounds  net,  to  the  barrel,  4  bags  of 
94  poonds  each  being  considered  equivalent  to  a  barrel.  For 
the  purpose  of  measurement  one  bag  shall  be  considered  as 
the  equivalent  of  one  cubic  foot. 

Fineness. 

43.  The  cement  shall  be  dry,  finely  ground,  of  uniform 
color  and  free  from  lumps.  It  shall  leave  a  residue  of  not 
more  than  8  per  cent,  by  weight  when  passed  through  a  No. 
100  sieve,  and  not  more  than  25  per  cent,  when  passed  through 
a  No.  200  sieve. 

Tensile  Stbenqth. 

44.  Standard  briquettes  shall  develop,  within  the  periods 
.ipecified,  tensile  strength  not  less  than  that  shown  in  the  fol- 
lowing table: 
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Neat  Cement.  Lbs.  per  sq. 

24  hours  in  moist  air 175 

7  days   (1  day  in  moist  air.  6  days  in  water) 500 

28  days   (1  day  in  moist  air.  27  days  in   water) 600 

Mortar  consisting  of  1   part  cement  and  3  parts  of  <>tandard 
Ottawa  sand,   by  weight. 

7  days  (1  day  in  moist  air,  6  days  in  water) 180 

28  days   (1  day  in  moist  air.  27  days  in  water) 225 

The  average  of  the  tensile  strength  developed  at  each  age 
by  the  briquettes  in  any  set  from  one  sample  will  be  consid- 
ered the  strength  of  the  sample  at  that  age,  ezcluding  any 
results  that  are  manifestly  faulty.  The  average  strength  of 
briquettes  at  28  days  shall  be  greater  than  the  average  strength 
at  7  days,  and  if  testa  are  made  after  28  days  the  strength 
shall  be  not  less  than  that  at  28  days. 

Soundness. 

45.  Pats  of  neat  cement,  when  tested  for  constancy  of 
volume  or  aoundness,  shall  remain  firm  and  hard  and  show 
no  sign  of  checking,  cracking,  distortion  or  disintegration. 

Setting. 

46.  Unless  otherwise  required,  c^jnent  shall  not  develop 
initial  set  in  less  than  30  minutes,  and  shall  develop  final  set 
in  not  less  than  1  hour  nor  more  than  10  hours.  Quick-set- 
ting cement  of  an  approved  brand  shall,  if  required,  be  kept 
on  the  work  in  sufficient  quantity  to  provide  for  any  contin- 
gency requiring  the  use  of  the  same. 

Testing. 

47.  Cement  will  be  subjected  to  such  testa  as  the  Engineer 
may  deem  necessary,  and  such  tests  will  be  made  in  accordance 
with  the  methods  recommended  by  the  Committee  on  Uniform 
Tests  of  Cement  of  the  American  Society  of  Civil  Engineers. 

Rb-Te8TInq. 

48.  Any  cement  which  shall  have  been  kept  in  storage 
after  testing  for  a  aufficient  time  to  warrant  it,  shall  be  re- 
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tested.  Any  prior  acceptance  shall  be  considered  void  and 
the  acceptance  or  rejection  of  the  cement  shall  depend  upon 
the  results  of  the  latest  tests. 

Approval  of  Brand  May  Bb  Bescinded. 

49.  The  engineer  may  at  any  time  rescind  the  approval  of 
any  brand  of  cement  that  develops  qualities  which  in  his 
opinion  unfit  it  for  use  in  the  work. 

Samples. 

50.  The  contractor  shall  notify  the  engineer  of  the  arrival 
of  cement  on  the  work,  and  furnish  such  facilities  as  may  be 
required  for  obtaining  samples  for  testing.  Samples  will  be 
taken  so  as  to  fairly  represent  the  material.  The  number  of 
packages  sampled  and  the  quantity  to  be  taken  from  each  will 
depend  upon  the  importance  of  the  work  and  the  number  of 
tests  to  be  made. 

Delivery  and  Storing. 

51.  Cement  shall  be  delivered  on  the  work  in  barrels  or 
approved  bags  of  uniform  size  with  the  brand  and  the  name  of 
the  manufacturer  plainly  marked  thereon,  and  shall  be  imme- 
diately stored  in  a  dry  place  and  carefully  protected  from  the 
weather,  A  sufficient  stock  of  cement  shall  be  kept  on  the 
work  in  advance  of  the  necessity  for  its  use  to  permit  of  the 
making  of  the  required  seven-day  tests.  Except  by  written 
permission,  no  cement  shall  be  used  before  it  has  been  tested 
and  accepted,  and  any  concrete  or  masonry  which  may  have 
been  made  under  such  permission  with  cement  that  is  subse- 
quently rejected,  shall  be  removed  and  replaced  with  concrete 
or  masonry  made  of  accepted  cement.  All  cement  found  to  be 
of  improper  or  inferior  quality  shall  be  immediately  removed 
from  the  site  of  the  work. 

Cost  to  Be  Covereo. 

52.  The  cost  of  furnishing,  storing  and  incorporating  ce- 
ment in  the  work,  and  the  cost  of  samples  required  for  testing, 
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shall  be  covered  by  the  contract  prices  for  the  structures  or 
classes  of  work  in  connection  with  which  the  cement  it  used. 


MORTAR. 
Composition. 

53.  All  mortar  used  in  the  work,  unless  otherwise  specified, 
shall  be  composed  of  1  volume  of  cement,  as  in  the  original 
package,  and  2  volumes  of  sand.  Mortar  used  in  the  haunch 
walls  of  brick  sewers  shall  be  composed  of  1  volume  cement 
and  3  volumes  of  sand. 

Sand. 

54.  The  sand  shall  be  clean  and  sharp,  free  from  dirt, 
loam,  mica  and  organic  matter,  and  shall  contain  not  mure 
than  8  per  cent,  by  volume  of  clay,  and  no  clay  shall  be  artifici- 
ally added. 

Mixing, 

55.  Mortar  shall  be  mixed  in  a  suitable  box  or  on  a  tight 
platform,  and  never  upon  the  ground.  The  cement  and  sand 
shall  be  thoroughly  mixed  dry,  until  the  mixture  has  a  uni- 
form color.  Clean,  fresh  water  shall  then  be  added  and  the 
mass  worked  until  a  mortar  which  is  uniform  and  of  the  re- 
quired consistency  is  produced.  Mortar  shall  be  mixed  in  no 
greater  quantity  than  is  required  for  the  work  in  hand,  and 
any  that  has  set  sufficiently  to  require  retempering  shall  not 
be  used. 

Fheezinq  Weather. 

56.  The  mixing  and  use  of  mortar  in  freezing  weather 
shall  be  subject  to  the  same  requirements  as  hereinafter  speci- 
fied for  mixing  and  placing  concrete  under  similar  conditions. 

Cost  Covered. 

57.  The  cost  of  all  labor  and  materials  required  to  furnish 
and  place  mortar  in  the  work,  as  specified,  shall  be  covered  by 
the  contract  price  for  the  structure  or  class  of  work  in  con- 
nection with  which  the  mortar  is  used. 
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CONCRETE. 
Class  A  Concuetk. 

58.  Class  A  concrete  shall  be  made  of  1  part  of  cement, 

2  parts  of  sand  and  i  parts  of  broken  stone  or  gravel. 

Broken  stone  for  Class  A  concrete  shall  be  hard,  sound  and 
durable  and  shall  not  contain  loam,  clay,  organic  matter,  ob- 
jectionable fjiiantities^of  dust  or  other  improper  material. 
Broken  stone  for  Class  A  concrete  shall  be  the  run  of  the 
crusher  that  will  pass  through  a  screen  with  circular  openings 
1  inch,  1%  inch  and  2  inches  in  diameter  and  be  retained  on  a 
screen  with  openings  ^  inch  in  diameter.  Gravel  shall  be  of 
hard,  sound,  durable  material  equal  in  quality  to  that  specified 
for  broken  stone.  It  shall  be  clean  and  of  the  sizes  herein 
specified  for  broken  stone. 

Class  B  Concrete. 

59.  Class  B  concrete  shall  be  made  of  1  part  of  cement, 
2%  parts  of  sand  and  5  parts  of  broken  stone  or  gravel. 

Broken  stone,  gravel  and  sand  for  Class  B  concrete  shall  in 
all  respects  comply  with  the  requirements  specified  for  the 
same  materials  for  Class  A  concrete. 

Class  C  Concrete. 

60.  Class  C  concrete  shall  be  made  of  1  part  of  cement, 

3  parts  of  sand  and  6  parts  of  broken  stone  or  gravel.  Broken 
stone  for  Class  C  concrete  shall  be  the  run  of  the  crusher  that 
will  pass  through  a  screen  with  circular  openings  1  inch,  IV^ 
inch  and  2  inches  in  diameter  and  be  retained  on  a  screen  with 
circular  openings  Ys  inch  in  diameter.  Gravel  for  Class  C 
concrete  shall  be  as  specified  for  Class  A  concrete. 

Broken  stone,  gravel  and  sand  for  Class  C  concrete  shall 
in  all  respects  comply  with  the  requirements  for  similar  ma- 
terials for  Class  A  concrete,  except  as  to  sizes  as  above  spec- 
ified. 

Rubble  Concrete. 

61.  Rubble  concrete  shall  consist  of  Class  B  concrete  with 
large  stones  embedded  therein. 
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The  embedded  stones  shall  be  bard,  sound  and  durable, 
rouKbly  cubical  in  shape  and  of  such  sizes  as  may  be  deemed 
suitable  for  the  mass  in  which  they  are  to  be  used.  They  shall 
be  laid  on  their  largest  beds  and  be  so  placed  in  the  work 
that  they  will  not  be  nearer  than  9  inches  to  the  bottom  of  a 
footing,  to  an  expansion  joint,  to  any  surface  or  to  each  other. 
The  stones  after  having  been  thoroughly  cleaned  and  wetted 
shall  be  firmly  bedded  in  the  concrete.  The  joints  shall  then 
be  filled  and  the  stones  covered  with  concrete  to  such  a  depth 
that  the  spacing  specified  will  be  obtained.  The  stones  shall 
not  be  placed  directly  on  any  concrete  which  has  acquired  its 
initial  set. 

Measuring  Ihoredients. 

62.  For  the  purpose  of  determining  the  proportions  of 
the  materials  for  concrete,  each  bag  of  cement  will  be  con- 
sidered as  containing  1  cubic  foot  and  the  other  ingredients 
shall  be  measured  by  an  approved  method. 

Water. 

63.  Only  clean,  fresh  water  shall  be  used  for  concrete. 

Mixing. 

64.  Unless  permitted  to  be  mixed  by  band,  concrete  shall 
be  mixed  in  approved  mechanical  batch  mixers,  so  constructed 
and  operated  that  the  ingredients  of  the  concrete  may  be  ac- 
curately measured  and  will  be  thoroughly  mixed.  Enough 
water  shall  be  added  during  the  mixing  to  bring  the  concrete 
to  the  required  consistency,  which  for  concrete  laid  in  place 
shall  generally  be  such  that  the  concrete  may  be  poured  into 
place  without  causing  the  separation  of  the  stones  from  the 
mortar.  When  concrete  is  mixed  by  hand  the  broken  stone  , 
or  gravel  shall  be  thoroughly  wet  before  it  is  used.  The  ce- 
ment and  sand  shall  be  mixed  in  the  proper  proportions  dry 
until  the  mixture  has  a  uniform  color.  It  shall  then  be  made 
into  mortar  of  the  desired  consistency.  The  broken  stone  shall 
be  added  and  the  entire  mass  turned  until  each  stone  is  en- 
tirely coated  with  mortar. 
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Placing  Concrete. 

65.  Concrete  shall  be  mixed  only  in  such  quantity  as 
is  required  for  the  work  iu  hand,  and  any  that  has  set  suf- 
ficiently to  require  re-tempering  shall  not  be  used.  Any  con- 
crete in  which  the  water  has  separated  from  the  solid  matter 
shall  be  satisfactorily  remixed  before  being  placed.  Thejjon- 
crete  shall  be  so  deposited  in  the  work  as  to  prevent  the  separa- 
tion of  the  stone  from  the  mortar.  It  shall  be  deposited  in  aa 
nearly  a  continuous  operation  as  practicable  and  shall  be 
worked,  tamped,  spaded  or  rammed  with  suitable  tools  to 
produce  a  dense  and  compact  mass.  When  the  operation  of 
placing  concrete  is  interrupted  the  concrete  in  the  work  shall, 
if  required,  be  confined  by  suitable  temporary  forma  or  bulk- 
heads. "When  concrete  is  to  surround  re-inforeing  rods,  struct- 
ural steel  or  wire  netting,  it  shall  be  so  deposited  as  to  work 
closely  around  such  materia).  When  a  comparatively  dry  con- 
crete is  used  it  shall  be  deposited  in  horizontal  layers  not 
exceeding  6  inches  in  depth  and  solidly  tamped. 

Joining  Old  And  New  Concbete. 

66.  When  fresh  concrete  is  to  be  laid  on  or  adjoining 
concrete  already  set,  the  surface  of  the  latter  shall  be  thor- 
oughly cleaned,  washed  and  roughened,  and  coated  with  a 
grout  of  neat  cement  before  the  fresh  concrete  is  deposited. 

Forms  And  Centers. 

67.  The  Contractor  shall  provide  all  necessary  forms  and 
centers  for  shaping  concrete.  They  shall  he  true  to  the  re- 
quired shapes  and  sizes,  strong  enough  and  so  secured  in 
place  as  to  withstand  all  operations  incidental  to  placing  the 
concrete,  and  watertight,  and  the  faces  against  which  the 
concrete  is  to  be  placed  shall  be  satisfactorily  smooth  and 
clean.  When  lumber  is  used  in  forms  and  centers  for  exposed 
faces  it  shall  be  of  seasoned  stock  and  shall  be  coated  as 
directed  with  an  approved  lubricant. 


Removal  of  Forms  And  Gentbrb. 
68.  Forms  and  centers  shail  be  left  in  place  until  the 
concrete  has  set  sufficiently  to  permit  their  removal  without 
danger  to  the  structure,  and  until  so  much  of  the  backfilling 
or  embankment  as  may  be  directed  has  been  put  in  place. 
No  forms  or  centers  shall  be  struck  or  removed  until  permis- 
sion to  do  so  has  been  given  by  the  Engineer. 

Exposed  Surfaces. 
(j9.  Special  care  shall  be  used  to  secure  smooth  and  uni- 
form finish  to  the  surfaces  of  concrete  which  will  be  exposed 
in  the  completed  structure.  Immediately  after  the  removal 
of  the  forms  such  surfaces  if  uneven  shall  be  rubbed  smooth 
to  a  uniform  and  satisfactory  finish.  All  exposed  edges  of 
concrete  shall  be  neatly  rounded  as  directed,  and  if  any  voids, 
projections  or  other  imperfections  be  found,  such  defects  shall 
at  once  be  corrected  by  tooling,  cutting  out  and  filling  with 
mortar,  or  otherwise,  as  directed. 

Expansion  Joints. 
iO.    Expansion  joints  shall   be  provided  in  such   manner 
and  at  such  places  as  are  ^hoivu  on  the  plan  or  as  may  be 
directed.     All  unavoidable  joints  shall  be  made  as  shown  on 
the  plan  or  as  directed. 

Depositing  Conchete  Undeii  Wateb. 

71.  Whenever  it  becomes  necessary  to  place  concrete  un- 
der water,  it  shall  be  deposited  by  means  of  drop-bottom  buck- 
ets, closed  chutes  or  other  approved  method.  Concrete  so 
deposited  shall  be  carefully  spread  without  tamping. 

Freezing  WEATHKir. 

72.  In  freezing  weather,  ilntil  the  temperature  falls  to 
24"  F.  the  water  used  for  concrete  shall,  if  directed,  be  heated 
to  an  approved  temperature,  and  if  directed,  1  per  cent,  by 
weight  of  salt  shall   he  added  to  the  water  for  each  degree 
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Fahrenheit  that  the  temperature  of  the  air  is  below  32°  F. 
Other  materials  for  concrete  shall  be  heated  safficiently  to 
remove  all  frost  and  ice.  No  concrete  shall  be  laid  when  the 
temperature  of  the  air  ia  below  24°  F. 

Peotbotion, 

73.  Concrete  shall  be  allowed  to  set  for  such  time  as 
may  be  directed  before  it  is  worked  or  walked  upon,  or  before 
backfilling  or  other  material  is  placed  upon  or  against  it.  It 
shall  not  be  flooded  with  water  until  it  has  sufficiently  set. 
Concrete  shall  be  carefully  protected  from  injury  by  freez- 
ing and  from  the  drying  effects  of  the  sun  and  wind  by  cover- 
ing it  with  canvas,  bagging,  hay  or  other  suitable  and  ap- 
proved materials.  Such  protection  shall  be  placed  as  soon  aa 
the  concrete  is  in  condition  to  receive  it,  and  except  in  freez- 
ing weather,  the  covering  as  well  as  the  concrete  shall  be 
kept  wet  for  such  time  as  ma.v  be  directed. 

Measurement: 

74.  The  amount  of  concrete  to  be  paid  for  as  such  will 
be  all  concrete  put  in  place  as  shown  on  the  plan  or  as  directed, 
except  such  concrete  shovm  on  the  plan  as  parts  of  structures 
for  which  there  are  contract  prices  and  the  cost  of  which  is 
hereinafter  specified  as  covered  by  the  contract  prices  for 
such  structures. 

Prices  to  Coveii. 

75.  The  contract  prices  for  the  various  classes  of  con- 
crete shall  cover  the  cost  of  all  labor  and  materials  required 
to  furnish,  place  and  remove  all  necessary  forms  and  centers, 
and  to  make,  place,  furnish  and  protect  the  concrete  as 
specified. 

brick  masonry. 
Quality  of  Bbices. 

76.  All  bricks  used  in  the  work  shall  be  sound  and  hard 
burned  throughout  and  of  uniform  size  and  quality.     If  re- 


quired,  the  bricks  shall  be  culled  immediately  after  they  are 
brought  on  the  work  and  all  bricks  which  are  warped,  cracked 
or  of  improper  size,  shape  or  quality  shall  be  at  once  removed. 
The  proportion  of  bats  permitted  will  be  determined  acoord- 
ing  to  the  character  and  location  of  the  work  in  which  they 
are  to  be  used.  When  bricks  are  used  for  lining  inverts  and 
in  neat  arch  courses  of  sewers  they  shall  be  specially  selected 
and  no  bats  shall  be  used  except  for  closers. 

Vitrified  Bricks. 
*  77.  Where  shown  on  the  plan,  vitrified  bricks  of  approved 
size  and  quality  shall  be  furnished  and  laid.  After  having 
been  thoroughly  dried  and  then  immersed  in  water  for  24 
hours  they  shall  not  absorb  more  than  4  per  cent,  of  their 
weight  of  water. 

How  Laid. 

78.  Bricks  shall  be  satisfactorily  wet  when  being  laid  and 
each  brick  shall  be  laid  in  mortar  so  as  to  form  full  bed,  end 
and  side  joints  in  one  operation.  The  joints  shall  be  not  wider 
than  %  inch,  except  when  the  bricks  are  laid  radially,  in 
which  case  tKe  narrowest  part  of  the  joint  shall  not  exceed 
i/t  inch.  The  bricks  shall  be  laid  in  a  workmanlike  manner, 
true  to  line,  and  wherever  practicable  the  joints  shall  be  care- 
fully struck  and  pointed  on  the  inside.  Brickwork  shall  be 
laid  with  a  satisfactory  bond,  and  as  it  progresses  shall  be 
racked  back  in  courses,  unless  otherwise  permitted. 


BRICKWORK. 
Peoteotion. 
79.  All  fresh  brickwork  shall  be  carefully  protected  from 
freezing  and  from  the  drying  effects  of  the  sun  and  wind,  and 
if  required,  it  shall  be  sprinkled  with  water  at  such  intervals 
and  for  such  a  time  as  may  be  directed.  Brickwork  shall  be 
protected  from  injuries  of  all  sorts,  and  all  portions  which 
may  become  damaged  or  may  be  found  defective  shall  be  re- 
paired, or  if  directed,  removed  and  rebuilt. 
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Freezing  'Wbather. 

80.  In  freezing  weather  bricks  shall  be  heated  when  di- 
rected, saiBciently  to  remove  all  ice  and  froat. 

Measchement. 

81.  The  amount  of  brick  masonry  to  be  paid  for  as  such 
will  be  all  brieb  masonry  built,  as  shown  on  the  plan  or  as 
directed,  except  such  brick  masonry  shown  on  the  plan  as 
parta  of  structures  for  which  there  are  contract  prices  and 
the  coat  of  which  ia  hereinafter  specified  to  be  covered  by 
the  contract  prices  for  such  structures. 

Pbicb  To  Cover. 

82.  The  contract  price  for  brick  masonry  shall  cover  the 
cost  of  all  labor  and  materials  required  to  build  and  protect 
the  same  as  specified. 


/  CUT  STONES. 

Materials. 

83.  Where  shown  on  the  plan,  cut  stones  of  the  required 
kind,  form,  dimensions  and  finish,  shall  be  furnished  and  ac- 
curately set  in  full  beds  of  mortar.  The  stones  shall  be  sound, 
durable  and  free  from  rifts,  seams  and  laminations,  and  other 
imperfections. 

Cost  Covered. 

84.  The  cost  of  all  labor  and  materials  required  to  fur- 
nish and  set  cut  stones  as  specified  shall  be  covered  by  the 
contract  price  for  the  structure  or  class  of  work  in  connection 
with  which  they  are  used. 

CEMENTED  RUBBLE  MASONRY. 
Materials. 

85.  Stones  for  rubble  masonry  shall  be  hard,  sound,  free 
from  checks  and  shakes,  as  nearly  rectangular  as  practicable, 
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and  unless  used  for  trimming  or  closers,  not  less  than  6 
inches  thick.  The  stones  shall  be  cleaned  and  wetted  im- 
mediately before  being  placed  in  the  work;  they  shall  be  laid 
on  their  natural  beds,  in  full  beds  and  joints  of  mortar,  with 
epalla  firmly  embedded  therein.  In  walla,  one-third  of  the 
atones  shall  be  headers  extending  through  the  walls  where  the 
same  do  not  exceed  3  feet  in  thickness. 

How  Laid. 
85a.  All  rubble  masonry  laid  in  mortar  shall  be  laid  to 
line,  thoroughly  and  satisfactorily  bonded,  and  in  coursea 
roughly  levelled  up.  When  the  laying  of  rubble  masonry  in 
mortar  is  interrupted  the  tops  of  the  courses  shall  be  left  un- 
plastered.  No  dressing  or  tooling  shall  be  done  on  or  upon 
any  stone  after  it  is  in  place.  Immediately  before  any  rubble 
masonry  in  mortar  is  laid  on  or  against  any  such  masonry  in 
which  the  mortar  has  set,  the  surface  of  such  masonry  shall 
be  thoroughly  cleaned  and  wetted.  Bubble  masonry  laid  in 
mortar  shall  not  be  laid  in  freezing  weather. 

Pointing. 

86.  When  the  faces  of  rubble  masonry  laid  in  mortar  will 
be  exposed  to  view  in  the  finished  work,  the  joints  in  such 
faces  shall  be  raked  out  to  a  depth  of  not  less  than  1  inch 
and  neatly  pointed  with  mortar  composed  of  1  part  cement 
and  2  parts  sand. 

Measurement. 

87.  The  amount  of  rubble  masonry  laid  in  mortar  to  be 
paid  for  as  such  will  be  all  cemented  rubble  masonry  built 
as  shown  on  the  plan  or  as  directed,  except  such  shown  on 
the  plan  as  being  part  of  structures  for  which  there  are  con- 
tract prices,  and  the  cost  of  which  is  hereinafter  specified  to 
be  covered  by  the  contract  prices  for  such  structures. 

Price  To  Cover. 

88.  The  contract  price  for  cemented  rubble  masonry  shall 
cover  the  cost  of  all  labor  and  materials  required  to  construct 
the  same,  aa  specified. 
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DRY  RUBBLE  MASONRY. 
How  Laid, 

89.  Dry  rubble  masonry  shall  conform  to  the  require- 
ments specified  in  sections  85  and  87,  except  those  that  relate 
to  the  use  of  mortar.  All  joints  shall  be  thoroughly  pinned 
and  wedged  with  suitable  spalls. 

Price  To  Cover. 

90,  The  eontraet  price  for  dry  rubble  masonry  shall  cover 
the  cost  of  all  labor  and  materials  required  to  construct  the 
same,  as  specified. 


STONE  BALLAST. 

QUAUTT. 

91.  Stone  ballast  shall  be  broken  stone,  clean,  sound,  hard 
and  roughly  cubical  in  shape  and  unless  otherwise  shown  on 
the  plan  or  directed,  of  sizes  ranging  from  1  inch  to  4  inches. 
Cobbles,  if  satisfactory,  may  be  used. 

Price  To  Cover. 

92.  The  contract  price  for  stone  ballast  shall  cover  the 
cost  of  all  labor  and  materials  required  to  furnish  and  place 
the  same  as  specified. 

STRUCTURAL  STEEL. 
Qdality. 

93.  All  structural  steel  used  shall  be  medium  steel  for 
members  and  rivet  steel  for  rivets  made'  by  the  open  hearth 
process  and  shall  conform  to  the  latest  revised  Standard  Speei- 
fications  for  Structural  Steel  for  Buildings  adopted  by  the 
American  Society  for  Testing  Materials,  and  such  tests  as  may 
be  required  shall  be  made  in  accordance  therewith  and  at 
the  places  hereinafter  specified.  The  chemical  and  physical 
properties  of  the  steel  shall  be  as  follows: 
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Properties  considered.  Medium  Steel.  Rivet  Steel. 

Phosphorus  (maximum) 0.06  per  cent.  0.06  per  cent 

Ultimate    tensile    strength,    pounds    per 

square  inch   55,000-65.000  48,000-58,000 

Yield  point   >^  ult.  tens.  sir.  Y,  ult.  tens.  str. 

Elongation,  per  cent,   in  8  inches 

(minimum)     1,400,000  1,400,000 


ult.  tens.  Str.    ull.  tens.  str.  ■ 

Character  of   fracture Silky  Silky 

Cold     bend     without     fracture 180"      to      di-     180°   flat. 

thickness. 

Finish. 

94.  All  finished  material  shall  be  free  from  injuriouB 
seams,  flaws  and  cracks,  and  have  a  workmanlike  finish. 

Vahiatioh  In  Wetoht, 

95.  When  steel  is  inspected  at  the  mill  or  shop  all  pieces 
(exeept  plates),  which  vary  in  weight  more  than  2%  per 
cent,  from  that  specified,  shall  be  rejected,  when  steel  is  not 
inspected  until  it  is  delivered  on  the  work  such  variation  in 
weight  will  be  suflieient  cause  for  rejection  when  in  the  judg- 
<nent  of  the  Engineer  the  safety  of  the  work  will  be  impaired 
thereby. 

WOHKHANSHIP. 

96.  All  structural  steel  shall  be  in  accordance  with  the 
plan  and  approved  shop  drawings.  All  details  not  shown  on 
the  plan,  and  all  workmanship  and  finish  shall  be  equal  to 
the  best  current  practice  in  similar  work  for  buildings. 

Anchoe  Bolts. 

97.  Anchor  bolts  and  expansion  bolts  shall  be  famished 
where  required  and  set  in  place  as  directed.  When  holes 
are  drilled  in  masonry  or  concrete  for  such  bolts,  the  holes 
shall  be  washed  clean  and  the  bolts  shall  be  firmly  embedded 
in  a  mortar  composed  of  equal  parts  of  cement  and  sand, 
unless  other  material  is  shown  on  the  plan. 
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Melt  Ncmbers. 

98.  Test  specimens  and  every  finished  piece  of  steel  shall 
be  stamped  with  melt  or  blow  number,  ezcept  that  small 
pieces  may  be  shipped  in  bundles  securely  wired  toother, 
with  the  melt  or  blow  number  on  a  metal  tag  attached. 

Tests  And  Inspections. 

99.  The  required  tests  and  inspections  ot  structural  steel 
shall,  if  directed,  be  made  at  the  mills  and  shops  by  the 
city's  authorized  inspector.  The  Contractor  shall  notify  the 
Engineer  as  to  the  mills  and  shops  which  are  to  supply  the 
steel,  suflBciently  in  advance  to  enable  the  Engineer  to  ar- 
range for  such  tests  and  inspections  and  the  mills  and  shops 
shall  afford  every  facility  for  making  the  same. 

Mill  Cebtificates. 

100.  If  it  is  decided  not  to  make  the  tests  and  inspections 
at  the  mills,  then  mill  certificates  showing  the  properties  of 
each  melt  of  which  the  steel  is  made  will  be  accepted  for  con- 
sideration. 

Shipping  Invoices. 

101.  The  Contractor  will  be  required  to  furnish  complete 
copies  of  shipping  invoices  with  each  shipment  of  steel. 

Certificates,   Etc.,   For   Information   Only. 

102.  Steel  will  not  be  accepted  until  the  required  in- 
spector's reports  or  mill  certificates  are  received.  All  tests, 
inspection,  reports  and  certificates  are  for  the  information 
of  the  En^neer,  and  he  shall  not  be  precluded  on  account 
thereof  from  requiring  or  making  any  further  tests  which 
he  may  deem  necessary. 

Shop  Drawings, 

103.  The  Contractor  shall  prepare  complete  and  accurate 
shop  drawings  of  all  steel  work,  and  no  shop  work  shall  be 
done  unfil  such  drawings  shall  have  been  approved.  The  Con- 
tractor shall  furnish  to  the  Engineer  3  complete  sets  of  prints 
of  the  approved  shop  drawings. 
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Paintiko. 


104.  All  steel  shall  be  thoroughly  cleaned  of  scale,  rust, 
oil  and  dirt,  and  unless  otherwise  directed,  those  parts  which 
are  not  to  he  hedded  in  concrete  shall  be  painted  with  a  prim- 
ing coat  of  the  best  red  lead  and  linseed  oil  or  such  other  ■ 
paint  of  equivalent  value  as  may  be  directed.  After  erection, 
the  metal  which  will  be  exposed  in  the  finished  work  shall 
be  evenly  painted  with  2  coats  of  approved  paint.  No  paint- 
ing shall  he  done  on  wet  surfaces. 

Measduemsnt. 

105.  The  amount  of  structural  steel  paid  for  as  such  will 
be  all  structural  steel  placed  in  the  work  in  accordance  with 
the  plan  or  directions,  except  any  excess  greater  than  2% 
per  cent,  above  the  weight  required,  and  except  such  structural 
steel  shown  on  the  plan  as  part  or  parts  of  structures  for 
which  there  are  contract  prices,  and  the  cost  of  which  is  here- 
inafter specified  to  he  covered  by  the  contract  prices  for  such 
structures. 

Price  To  Cover. 

106.  The  contract  price  for  structural  steel  shall  cover  the 
cost  of  all  labor  and  materials  required  to  furnish,  fabricate, 
erect  and  paint  the  same,  to  furnish  all  test  pieces,  to  pre- 
pare and  furnish  prints  of  shop  drawings,  and  to  drill  boles 
for  and  set  anchor  and  expansion  bolts,  where  required,  all 
as  specified. 


steel  reinforcement  bars. 
Shape. 

107.  Steel  bars  for  reinforcing  concrete  shall  be  of  such 
shape  as  to  afford  an  approved  mechanical  bond  with  the  con- 
crete and  to  insure  intimate  contact  between  the  steel  and 
concrete.  Plain  bars  may  be  used  only  when'shown  on  the 
plan. 

Samples. 

108.  The  Contractor  shall  indicate  the  type  of  bars  pro- 
posed to  be  used  and  if  required  shall  furnish  samples  thereof, 
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and  he  is  cautioned  not  to  place  the  order  for  bars  until  the 
type  hitB  been  approved. 

Size. 

109.  Each  bar  shall  have  a  net  cross  sectional  area  equiv- 
alent to  that  designated  on  the  plan  or  required,  or  it  shall 
be  the  commercial  size  of  the  approved  type  of  bar  having 
a  net  cross  sectional  area  next  larger  than  that  designated  or 
required. 

Variation  In  Weight. 

110.  Reinforcement  bars  will  be  rejected  if  the  actual 
weight  varies  more  than  5  per  cent,  from  their  theoretical 
weight,  as  shown  by  the  manufacturer's  tables.  For  weighing 
reinforcement  bars  the  Contractor  shall,  whenever  required, 
provide  an  accurate  scale  of  an  approved  type,  with  a  ca- 
pacity of  not  less  than  500  pounds. 

QUAUTT. 

111.  All  steel  for  reinforcement  bars  shall  be  made  by 
the  open  hearth  process,  and  shall  conform  to  the  latest  re- 
vised Standard  Specifications  for  Steel  Eeinforcement  Bars 
adopted  by  the  American  Society  for  Testing  Materials. 

The  chemical  and  physical  properties  of  the  steel  shall  be 
a»  follows: 

Pfoperlies             Structural  Steel  Grade.  Hard  Grade.* 
Considered.  Deformed                     Deformed  Cold  twist- 
Plain  bars.  bars.     Plain  bars.       bars.           ed  bars. 
Phosphorus,  maximum 

Bessemer    O.IO  0.10             OJO             0.10             0.10 

Open   Hearth    ....         0.05  0.05            0.O5            0.05            0.05 

Ultimate    tensile              55,000  56,000 

Strength   pounds  per        to  to                                              Recorded 

sq.    inch    70.000  10,000        80,000  min.  80,000   min.    only. 

yield  point,  min- 
imum, pounds  per 

sq.  inch  33,000  33,000         50,000        .jO.OOO        55,000 

Elongation,  min- 
imum, per 

cent,  in   S' inches. 1,400,000  1,250,000    1,200,000     1,000,000    5  per  cent. 

tens.  sir.      tens.  str.    tens,  str      tens.  str. 
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Cold  benil  without 
fracture : 
Bars  under  Ji-in, 

thickness   ISCd^lt  ISQ-d^U.  180°d=:3t.  180°d=4t  180''d^2t 

Bars  ^-m.  in 

diameter  or 

thickness  and 

over    180°d=lt.  180°d=2t.  90°d=3t.    90^=41.  180° d:^3t. 

*The  hard  gr^e  will  be  used  only  when  specified. 
t=:Noininal  thickness  or  diameter  of  bar. 

112.  Reinforcement  bars  shall  be  rolled  from  billets  of 
new  steel;  they  shall  be  straight  and  free  from  seams,  flaws, 
cracks  and  imperfections  of  all  kinds. 

Tests  And  Inspections. 
lia.     The  provisions  of  sections  95,  98,  99,  100  and  102 
relating  to  tests  and  inspections  of  structural  steel  shall  also 
apply   to   tests   and   inspections   of  steel  reinforcement  bars. 

114.  Test  pieces  18  inches  long  may  be  cut  from  any  of 
the  bars  delivered  on  the  work,  and  the  failure  of  any  test 
piece  to  meet  the  specified  requirements,  or  the  failure  of  any 
bar  when  being  tested  or  handled  shall  be  deemed  sufficient 
cause  for  the  rejection  of  all  steel  from  the  melt  from  which 
the  test  piece  or  bar  was  made. 

Protbction, 

115.  Bars  shall  be  protected  at  all  times  from  mechanical 
injury  and  from  the  weather,  and  when  placed  in  the  work 
they  shall  be  free  from  dirt,  scale-rust,  paint  and  oil.  Bars 
which  are  to  be  embedded  in  concrete,  but  which  remain  ex- 
posed for  some  time  after  being  placed  in  the  work,  shall,  if 
directed,  be  immediately  coated  with  a  thin  gront  of  equal 
parts  of  cement  and  sand. 

Cutting  And  Bbndino. 

116.  Bars  shall  be  bent  to  the  shapes  shown  on  the  plan 
and  in  conformity  with  approved  templets.     When  bars  are 
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cut  and  bent  on  the  work,  the  Contractor  shall  employ  com- 
petent men  and  shall  provide  the  necessary  appliances  for  the 
purpose. 

Placing. 

117.  All  bars  shall  be  as  long  as  can  be  conveniently 
used,  accurately  bent,  placed,  spaced  and  jointed  as  shown  or 
directed,  and  they  shall  be  securely  held  in  their  positions  by 
approved  devices  until  the  concrete  has  been  placed  around 
them. 

Joints. 

118.  Where  more  than  one  bar  is  necessary  to  complete 
a  required  len^h  the  joints  shall  be  made  by  means  of  ap- 
proved clamps  which  will  develop  the  full  strength  of  the 
bars  or  by  looping  the  ends  of  the  bars  around  each  other 
in  such  a  manner  as  to  produce  and  maintain  tension  on  the 
joint  during  construction  or  by  lapping  the  ends  of  the  bars, 
as  directed,  and  wiring  them  together  in  an  approved  man- 
ner, or  by  lapping  the  ends  of  the  bars  for  a  distance  of  21 
times  their  nominal  diameters  for  deformed  bars,  and  40  times 
their  nominal  diameters  for  plain  bars,  and  with  a  space  not 
less  than  2  inches  between  them.  Joints  in  longitudinal  bars 
shall  be  staggered  as  directed. 

Meascrbment. 

119.  The  weight  of  steel  reinforcement  bars  paid  for  as 
such  will  be  the  weight  computed  from  the  lengths  and  theo- 
retical net  sections  of  the  steel  reinforcement  bars  placed  in 
the  work  in  accordaDce  with  the  plan  or  directions,  except 
such  steel  reinforcement  bars  shown  on  the  plan  as  part  or 
parts  of  structures  for  which  there  are  contract  prices,  and 
the  cost  of  which  is  hereinafter  specified  to  be  covered  by  the 
contract  prices  for  such  structures.  The  weight  paid  for  will 
not  include  the  lengths  of  bars  used  for  laps  or  wires,  clamps 
and  other  devices  used  for  spacing,  jointing  and  securing  the 
bars  in  place,  or  lugs,  corrugations  and  irregularities  which 
increase  the  weight  of  the  bars  above  the  weight  of  plain 
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steel  bars  of  the  same  net  cross  seetioaal  areas,  the  cost  of 
all  of  which  shall  be  covered  by  the  price  bid  for  steel  rein- 
forcement bars.     In  computing  the  weight  of  bars,  1  cubic 
foot  of  steel  will  be  considered  to  weigh  489.6  pounds. 
Price  To  Cover. 

120.  The  concrete  price  for  steel  reinforcement  bars  shall 
cover  the  cost  of  all  labor  and  materials  required^  to  furnish, 
clean,  cut,  bend,  place,  join,  secure  and  protect  the  same,  to 
furnish  all  test  pieces  and  samples,  all  as  specified. 

wire  netting. 
Type.  Qdality,  Etc. 

121.  Wire  netting  of  approved  type  and  quality,  and  of 
the  mesh  and  gauge  of  wire  shown  on  the  plan  shall  be  fur- 
nished and  placed  where  shown  or  directed.  The  netting 
shall  be  of  steel  wire.  When  placed  in  the  work,  wire  netting 
shall  be  free  from  dirt,  paint,  oil  and  nist-scale.  It  shall  be 
securely  held  in  place  by  an  approved  method  until  the  con- 
crete has  been  placed  around  it. 

Price  To  Cover. 

122.  The  cost  of  all  labor  and  materials  required  to  fur- 
nish and  place  wire  netting  as  specified  shall  be  covered  by 
the  contract  price  for  the  structure  or  class  of  work  in  con- 
nection with  which  it  is  used. 


EXPANDED  METAL. 

Type,  Quality,  Etc. 
123.  Expanded  metal  of  approved  type  and  quality  and 
of  the  weight  and  size  of  mesh  shown  on  the  plan  shall  be 
furnished  and  placed  where  shown  or  directed.  When  placed 
in  the  work,  it  shall  be  free  from  dirt,  scale,  rust,  paint  and 
oil.  It  shall  be  placed  in  position  with  adjoining  sheets  lapped 
1  mesh,  and  secured  by  an  approved  method  until  the  concrete 
has  been  placed  around  it. 


ti40         american  society  op  mukicipal  improvements 

Measdrement. 

124.  The  amount  of  expanded  metal  paid  for  bb  such  will 
be  all  expanded  metal  placed  in  the  work  in  accordance  with 
the  plan  or  directions,  except  such  expanded  metal  shown 
on  the  plan  as  part  or  parts  of  structures  for  which  there  are 
contract  prices  for  such  structures,  and  which  is  hereinafter 
specified  to  be  covered  by  contract  prices  for  such  structures. 
The  amount  paid  for  will  not  include  waste  material  cut 
from  sheets,  nor  the  material  used  for  laps,  nor  wires,  clamps 
and  other  devices  used  in  joining  and  securing  the  expanded 
metal  in  place,  the  cost  of  all  of  which  shall  be  covered  by 
the  contract  price  for  expanded  metal. 

Phice  To  Cover. 

125.  The  contract  price  for  expanded  metal  shall  cover 
the  cost  of  all  labor  and  materials  required  to  furnish,  clean, 
cut,  bend,  place,  join  and  secure  the  same  as  specified. 

wrought  iron. 
Quality. 

126.  Wrought  iron  shall  be  double-rolled,  tough,  fibrous 
and  uniform  in  quality.  It  shall  be  thoroughly  welded  in  roll- 
ing and  be  free  from  surface  defects.  It  shall  have  an  ultimate 
tensile  strength  of  at  least  48,000  pounds  per  square  inch,  a 
yield  point  of  25,000  pounds  per  square  inch,  an  elongation 
of  at  least  20  per  cent,  in  8  inches,  and  a  fracture  wholly 
fibrous.  Specimens  shall  bend  cold,  with  the  fiber,  through 
180  degrees  around  a  diameter  equal  to  the  thiebness  of  the 
piece  tested.  "When  nicked  and  bent  the  fracture  shall  Be  at 
least  90  per  cent,  fibrous. 

Galvanizing,  Painting. 

127.  When  required  by  the  plan  exposed  wrought  iron 
shall  be  thoroughly  and  uniformly  galvanized.  When  not  re- 
quired to  be  galvanized  exposed  wrought  iron  shall  be  painted 
as  specified  in  paragraph  104. 


STAXDAEIU  SrKriFICATIONS SKWKH.'i  *iii 

Measubbment. 

128.  The  amount  of  wrought  iron  paid  for  as  such  will 
oe  all  wrought  iron  placed  in  the  work  in  accordance  with 
the  plan  or  directions,  except  any  excess  greater  than  2iA 
per  cent,  above  the  weight  required,  and  except  such  wrought 
iron  shown  on  the  plan  as  part  or  parts  of  structures  for 
which  there  are  contract  prices,  and  the  cost  of  which  is  here- 
inafter specified  to  be  covered  by  the  contract  prices  for  such 
structures. 

Prick  To  Cover. 

129.  The  contract  price  for  wrought  iron  shall  cover  the 
cost  of  all  labor  and  materials  required  to  furnish,  fabricate, 
erect  and  galvanize  or  paint  the  same,  as  specified,  and  to 
famish  all  test  pieces  required. 

IRON  CASTINGS. 
QUAUTY. 

130.  Iron  castings  shall  be  of  the  best  foundry  pig  iron, 
gray,  tough  and  free  from  cold  shuts,  blow  holes  and  other 
imperfections.  (The  weight  shall  be  conspicuously  painted 
by  the  manufacturer  with  white  oil  paint  on  each  casting.) 
The  castings  shall  be  sound,  true  to  form  and  thickness,  clean 
and  neatly  finished.  Where  required  eastings  shall  be  thor- 
oughly coated  with  coal  tar  pitch  varnish. 

Price  To  Cover. 

131.  The  cost  of  all  labor  and  materials  required  to  fur- 
nish, place  and  coat  the  castings  as  specified,  shall  be  covered 
by  the  contract  price  for  the  structure  or  class  of  work  in 
connection  with  which  they  are  used. 


TIMBER. 
Quality. 
132.    All  timber  shall  be   ...   as  specified,  and  shall  be 
sound  and  free  from  shakes,  cracks,  large  or  loose  knots,  and 
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other  defects  impairing  its  strength  or  durability.  It  shall 
be  squared  to  the  required  dimensions  throughout  its  entire 
length. 

PLACINO. 

133.  Timber  shall  be  placed  as  shown  on  the  plan  or  di- 
rected, and  where  necessary  shall  be  firmly  spiked  or  bolted 
with  approved  nails,  spikes  or  bolts  of  such  sizes  and  lengths 
and  at  such  places  and  in  such  numbers  as  shown  on  the  plan, 
or  as  directed. 

Mbasubemekt. 

134.  The  amount  of  timber  to  be  paid  for  as  such  will 
be  all  timber  placed  in  the  work  in  accordance  with  the  plan 
or  directions,  except  piles  and  timber  sheeting  and  except 
such  timber  shown  on  the  plan  as  part  or  parts  of  structures 
for  which  there  are  contract  prices,  and  the  cost  of  which 
is  hereinafter  specified  to  be  covered  by  the  contract  prices 
for  such  structures.  The  amount  paid  for  will  not  include 
timber  used  for  forms,  templets,  centers,  scaffolds,  bridges  (un- 
less otherwise  specified),  fences,  guard  rails  or  other  tempo- 
rary structures,  the  cost  of  all  of  which  shall  be  covered  by 
all  the  contract  prices  for  all  the  items  for  which  there  are 
contract  prices.  No  deduction  will  be  made  in  the  measure- 
ment of  timber  on  account  of  the  spaces  occupied  by  the  piles. 

Price  To  Cover. 
13f>.     The  contract  price  for  timber  shall  cover  the  cost 
of  all  labor  and  materials  required  to  furnish,  work,  place  and 
secure  the  same  as  specified. 


TIMBER  SHEETING. 
Quality,  Placing,  Etc. 
136.    Timber  sheeting  and  the  rangers  and  braces  for  the 
same  shall  be  of  a  satisfactory  quality  of  timber  and  of  suf- 
ficient size  and  strength  to  adequately  support  the  sides  of 
the   trenches  and   excavations.     Sheeting  shall   be  driven  in 
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such  a  maimer  as  to  avoid  oraoking  and  splitting,  and  if  re- 
quired, for  the  proper  prosecution  of  the  work,  shall  be 
tonpi^d  and  grooved. 

WuEN  Paid  Pok. 

137.  Timber  sheeting  will  be  paid  for  as  such  only  when 
left  in  place  by  written  order.  When  sheeting  is  left  in,  so 
much  of  it  below  the  surface  of  the  ground  as  may  be  di- 
rected shall  be  cut  off. 

Mr.*slrement. 

138.  The  amount  of  timber  sheeting  to  be  paid  for  as 
such  will  be  all  timber  sheeting,  rangers  and  braces  left  in 
by  written  order,  and  will  not  include  sheeting,  rangers  and 
braces  left  in  place  without  such  order,  nor  sheeting  left  in 
place  because  concretp  is  placed  against  it,  nor  that  part  of 
the  sheeting  that  extended  above  the  uppermost  ranger  after 
fiaving  been  driven,  the  cost  of  all  of  which  shall  be  covered 
by  all  the  contract  prices  for  all  the  items  for  which  there 
are  contract  prices. 

PmcE  To  Cover. 

139.  The  contract  price  for  timber  sheeting  shall  cover 
the  cost  of  all  labor  and  materials  required  to  furnish,  place 
and  cut  off  the  sheeting,  rangers  and  braces  as  specified,  and 
shall  also  cover  the  cost  of  all  excavation  necessary  to  place 
the  same. 


PILES. 
Qtjalitt. 
140.  Piles  shall  be  of  yellow  pine  or  . . . ,  as  specified, 
sound  and  free  from  splits,  shakes  and  other  imperfections 
impairing  their  strength  or  durability.  They  shall  be  straight, 
taper  uniformly  from  butt  to  point,  and  if  so  specified  shall 
be  barked.  Unless  otherwise  shown  on  the  plan,  they  shall 
conform  to  the  following  dimensions: 
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Length  below  cut-off.  Minimum  diameter  Minimum  diametei 

at  point  at  cut-off. 

inches.  inches. 

Less  than  20  feet 6  10 

20  feet  to  26  feet 0  11 

26  feet  to  35  feet : 6  12 

36  feet  to  45  feet 6  13 

46  feet  and  over 6  -14 

To  determine  the  uecessary  lengtb  of  piles  to  be  used  in 
the  work,  the  Contractor  may  be  required  to  drive  teat  piles. 

141.  Each  pile  less  than  60  feet  long  shall  be  in  one  piece ; 
piles  longer  than  60  feet  may  be  spliced  in  an  approved  man- 
ner. The  small  ends  of  piles  shall  be  pointed,  and,  if  required, 
shall  be  shod  with  approved  iron  shoes.  The  butt  ends  shall 
be  cut  off  square  and  protected  while  driving  with  iron  bands 
or  caps. 

How  Driven, 

142.  Piles  shall  be  driven  without  the  use  of  a  follower, 
unless  specially  permitted.  Pile  heads  that  become  split  or 
broomed  shall  be  cut  off  and  the  driving  continued.  Any 
pile  which  splits,  breaks  or  drives  unsatisfactorily  will  not  be 
paid  for,  and  it  shall  be  withdrawn  or  abandoned  and  another 
driven  in  place  of  it.  After  being  driven,  all  piles  shall  be 
accurately  cut  off  at  the  required  elevation. 

Beakino  Piles. 

143.  Bearing  piles  shall  be  driven  vertically  and  shall  be 
spaced  as  shown  on  the  plan_  or  as  directed.  They  shall  be 
driven  to  a  satisfactory  refusal  by  a  hammer  having  a  concave 
face  and  weighing  not  less  than  2,000  pounds.  Refusal  in 
general  will  be  indicated  by  a  penetration  not  exceeding  1 
inch  per  blow  under  the  last  6  blows  of  a  2,000-pound  hammer 
falling  15  feet.  If  steam  hammer  pile  drivers  are  used,  the 
piles  shall. be  driven  so  that  their  bearing  power  shall  be  not 
less  than  that  of  piles  driven  as  herein  specified.  When  it 
is  shown  on  the  plan  or  specified  that  piles  are  to  be  driven 
to  a  certain  required  depth,  they  shall  be  driven  by  the  use 
of  a  water  jet,  hammer,  or  by  any  other  approved  method  as 
may  be  necessarj-  to  reach  this  depth. 
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Bbaob  Piles. 

144.  Where  ahown  on  the  plan,  brace,  batter  or  apnr  piles 
shall  be  driven  at  the  inclination  shown  or  directed,  and  the 
tops  shall  be  framed,  bolted,  or  strapped  to  adjoining  piles 
or  to  each  other  as  shown  on  the  plan. 

Mkasdsemknt. 

145.  The  amount  of  piles  to  be  paid  for  wiU  be  the  total 
length  below  cut-oS  of  all  piles  remaining  in  the  work  in  ac- 
cordance with  the  plan  or.  directions,  and  the  total  length  of 
all  piles  used  only  as  test  piles.  Piles  driven  for  temporary 
nse  will  not  be  paid  for. 

Price  To  Coveh. 

146.  The  contract  price  for  piles  shall  cover  the  cost  of 
all  labor  and  materials  required  to  furnish,  drive  and  cut  off 
the  same  as  specified,  of  fastening  brace  piles,  and  of  furnish- 
ing and  placing  all  shoes,  bands,  bars,  straps,  bolts  and  other 
fastenings  required. 


CONCRETE  SEWERS. 
Invhbts. 
147.  Inverts  of  concrete  sewers  shall  be  formed  between 
transverse  templets  and  shall  be  screeded,  unless  other  material 
is  used  for  lining.  The  templets  shall  be  placed  at  such  in- 
tervals as  to  divide  the  invert  into  sections  of  suitable  size 
for  convenient  construction,  and  unless  otherwise  permitted, 
the  concrete  shall  be  deposited  in  alternate  sections  and  al- 
lowed to  set  before  the  remaining  sections  are  built.  Unless 
otherwise  shown  on  the  plan,  a  layer  of  mortar  not  less  than 
1^  inch  thick  shall  be  spread  evenly  and  to  a  smoothly  fin- 
ished surface  upon  the  concrete  of  the  invert  as  soon  as  such 
concrete  is  in  place.  Where  the  radii  of  inverts  are  too  short 
to   permit  screeding  between   templets,  the  inverts  shall  be 
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shaped  by  means  of  suitable  forms,  which  shall  be' removed 
as  soon  as  the  concrete  has  a  suStcient  set,  and  if  required, 
the  surfaces  of  inverts  shall  be  floated  or  troweled  to  a  smooth 
finish.  The  concrete  for  inverts  shall  be  deposited  contin- 
uously for  their  entire  cross  sections,  and  for  such  longitudinal 
distances  as  may  be  convenient.  Where  shown  on  the  plan, 
inverts  shall  ba  lined  with  brick  masonry,  tile  or  other  ma- 
terial, which  shall  be  laid  at  such  times  and  in  such  manner 
as  may  be  directed.  Inverts  shall  be  carefully  protected  from 
all  injury  during  progress  of  the  work. 

SinB  Walls, 

148.  Concrete  in  the  side  walls  of  sewers  shall  be  depos- 
ited continuously  to  the  height  directed  and  for  such  longi- 
tudinal distances  as  may  be  convenient. 

Roof. 

149.  Concrete  in  the  roofs  of  sewers  shall  be  deposited 
continuously  for  the  full  depths  and  widths  of  the  roofs  and 
for  such  longitudinal  distances  as  may  be  convenient.  The 
outer  surfaces  of  roofs  shall  be  finished  with  an  excess  of  mor- 
tar and  left  true  and  smooth.  They  shall  be  covered  and 
protected  as  specified  in  section  73,  and  such  covering  shall 
remain  thereon  until  the  backfilling  or  embankment  is  placed. 

Bdlkheads. 

150.  While  being  deposited  concrete  for  sewers  shall  be 
confined  by  temporary  vertical  bulkheads  placed  at  such  in- 
tervals longitudinally  as  may  be  required  for  convenient  work- 
ing. The  bulkheads  shall  be  so  designed  as  to  give  an  ap- 
proved shape  to  the  end  of  the  section  of  concrete  under  con- 
struction, shall  be  satisfactorily  secured  in  place  before  the 
concrete  is  deposited,  and  shall  remain  in  place  until  the  con- 
crete has  set  sufficiently  to  hold  its  shape. 
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Bb-Intorcembnt. 

151.  Where  shown  on  the  plan  concrete  sewers  shall  be 
re-inforced  with  metal  of  the  dimensions  and  shapes  shown, 
and  of  the  quality  and  in  the  manner  hereinbefore  specified. 

Minimum:  Length  of  Invert. 

152.  Unless  otherwise  permitted  or  ordered,  not  less  than 
16  feet  of  foundation  or  invert  for  concrete  sewer  shall  be 
built  at  one  operation. 

Connections. 

153.  Connections  and  branches  for  lateral  sewers  and  re- 
ceiving basins  shall  be  built  in  where  shown  on  the  plan  or 
where  jlireeted.  Such  connections  and  branches  shall  be  closeil 
with  bulkheads  of  brick  masonry  8  inches  thick  unless  other- 
wise shown  on  the  plan.  All  necessary  openings  and  bulk- 
heads for  branch  sewers  shall  be  built  in  concrete  sewers 
where  shown  on  the  plan  or  where  directed. 

Me-^surement. 

154.  The  lengths  of  concrete  sewers  will  be  determined 
by  measurements  along  their  inverts  parallel  to  their  center 
lines.  No  deductions  will  be  made  on  account  of  openings 
at  branches  and  manholes.  The  measurement  of  a  branch 
concrete  sewer  will  be  made  from  the  inner  surface  of  the 
wall  of  the  main  sewer  to  which  it  connects.  A  reducer  will 
be  paid  for  at  the  contract  price  for  the  sewer  at  the  larger 
end  thereof. 

Prices  To  Cover. 

155.  The  contract  prices  for  eonefete  sewers  shall  cover 
the  cost  of  all  necessary  excavation  (except  rock,  when  there 
is  a  contract  price  for  rock  Excavation) ;  of  furnishing,  main- 
taining and  removing  all  forms,  centers  templets,  and  tem- 
porary bulkheads;  of  all  openings  and  bulkheads;  also  the 
removal  of  ail  bnlkheads  in  the  ends  of  sewers  to  which  con- 
nection is  made  by  the  sewers  in  this  contract;  of  all  back- 
filling ;  of  all  embankments  required ;  and  of  all  labor  and 
materials  required  to  construct  concrete  sewers  as  shown  by 
the  normal  sections  on  the  plan  and  as  specified. 
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BRICK  SEWERS. 

Ikvsuib.  . 

156.  Inverts  of  briok  Bewers  shall  cooforis  to  lines  drawn 
between  toansverse  templets,  and  shall  be  lined  with  gpeoiall? 
selected  bricks,  unless  vitrified  bricks  are  called  for  on  the  I 

plan;  no  bats  shall  be  used  except  for  closers. 


Abohbs. 

157.  The  arches  of  brick  sewers  shall  be  bailt  on  sab- 
stantial  centers  and  shall  be  keyed  with  stretchers  in  fall 
joints  of  mortar.  No  bats  shall  be  used  in  the  neat  courses 
except  for  closers.  The  centers  shall  be  true  to  the  required 
shapes  and  sizes  and  sbaU  be  strong  enongh  and  so  secured 
in  place  as  to  withstand  all  operations  incidental  to  the  con- 
struction of  the  arches.  The  extrados  of  the  arches  shall  be 
smoothly  and  evenly  plastered  with  a  layer  of  mortar  ^  inch 
thick.  The  centers  shall  be  left  in  place  until  the  mortar 
has  set  sufficiently  to  permit  their  removal  without  danger 
to  the  arches,  and  until  the  trench  is  backfilled  for  its  full 
width  to  a  height  of  at  least  1  foot  above  the  crown  of  the 
extrados  of  the  arches.  No  centers  shall  be  struck  or  removed 
nntil  permission  to  do  so  has  been  given. 

MlNIHTTU    LENGTH    OF    GaiDLE. 

158.  Unless  otherwise  permitted  or  ordered,  not  less  than 
16  feet  of  foundation  or  cradle  for  brick  sewer  shall  be  built 
at  one  operation. 

BRANonBs,  Measurbuents,  Etc. 

159.  The  construction  of  connections  and  branches  for 
lateral  sewers  and  receiving  basins,  and  of  openings  and  bulk- 
heads and  the  measurement  of  brick  sewers  shall  in  all  re- 
spects conform  with  the  requirements  hereinbefore  specified 
for  concrete  sewers  in  sections  153  and  154. 

Pbicbs  To  Cover. 

160.  The  contract  prices  for  brick  sewers  shall  cover  the 
cost  of  all  necessary  excavation  (except  rook,  when  there  i» 
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a  contract  price  for  rock  excavation) ;  of  fnmiBhing,  placiag, 
maintaining  and  removing  all  templets  and  centers;  of  all 
openings  and  bnlkheads,  also  the  removal  of  all  bulkheads  in 
the  ends  of  sewers  to  which  connection  ia  made  by  the  sewers 
in  this  contract;  of  all  backfilling;  of  all  embankments  re- 
quired; and  of  all  labor  and  materials  required  to  construct 
brick  sewers  as  shown  by  the  normal  sections  on  the  plan  and 
as  specified. 


.       VITRIFIED  PIPE  &EWERS. 
ViTHiFiBD  Pipe. 

IKl.  Vitrified  pipe  sewers  and  hoaae  connections  shall  be 
built  of  shale  or  clay  hub  and  spigot  pipes  with  deep  and 
wide  sockets.  The  pipes  shall  be  manufactured  at  a  suitable 
temperature,  to  secore  a  tough,  vitreous  material,  without 
warps,  cracks  or  other  imperfections,  and  shall  be  fully  and 
smoothly  salt-glazed  over  the  entire  inner  and  outer  surfaces, 
except  that  the  inside  of  the  hub  and  the  outside  of  the  spigot 
may  be  unglazed  for  two-thirds  of  the  depth  of  the  hub.  On 
all  other  portions  of  the  pipe  the  glazing  shall  completely 
cover  and  form  an  integral  part  of  the  pipe  body.  If  not 
left  onglazed  the  inside  of  the  hub  and  the  outside  of  the 
spigot  shall  be  scored  in  3  parallel  lines  extending  completely 
around  the  circumference. 

When  it  is  broken,  vitrified  pipe  shall  show  dense  and 
solid  material,  without  detrimental  cracks  or  laminations;  it 
shall  be  of  such  toughness  that  it  can  be  worked  with  a  chisel 
and  hammer,  and  when  struck  with  a  hammer,  it  shall  have 
a  metallic  ring. 

Identifioatioh  Marks. 

162.  Each  pipe  shall  have  clearly  impressed  on  its  outer 
sorface  the  name  of  the  manufacturer  and  of  the  factory  in 
which  it  was  made. 
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Shape  And  Dimensions. 


163.  The  sizes  of  the  pipes  are  designated  by  their  in- 
terior diameters.  Each  pipe  shall  be  a  cylinder  with  a  cir- 
cular section,  and  shall  have  a  uniform  thickness. 

164.  The  minimum  lengths,  thicknesses,  depths  of  hubs 
and  annular  spaces  for  the  respective  sizes  of  vitrified  pipes 
shall  be  as  follows: 


Annular 

Size. 

Length. 

Thickness 

Depth  of  socket. 

space. 

inches. 

feet. 

inch. 

inches. 

inch. 

6    not 

ess    than 

2 

fi 

1'A 

H 

8    not 

ess    than 

2 

Ya 

Wa 

H 

10    not 

ess    than 

2 

n 

2H 

W 

12    not 

CSS    than 

2 

I 

3 

.   H 

15    not 

ess    than 

2 

1^ 

3 

H 

18    not 

ess    than 

2 

Wi 

3H 

H 

20    not 

ess    ihan 

2 

12-3 

3/2 

H 

22    not 

ess    than 

2 

J5-G 

3J4 

^ 

24    not 

ess    than 

2 

2 

4 

H 

27    not 

ess    than 

2/! 

Wa 

4 

H 

SO    not 

ess    than 

W^ 

2A 

4 

Va 

33    not 

ess    than 

VA 

2H 

5 

Wa 

36    not 

ess    than 

VA 

IVa 

5 

i'/A 

42    not 

ess    than 

Wi 

3Vi 

5 

Wa 

CtiRTBfl,  Bends,  Etc. 

165.  Where  curved  pipes  are  retiuired  they  shall  be  fur- 
nished in  either  one-eighth  or  one-quarter  heads  of  their  re- 
spective sizes.  Curved  pipes,  bends,  siphons,  and  special  pipe 
of  the  sizes  and  forms  shown  on  the  plan  shall  be  furnished 
and  laid,  and  unless  otherwise  provided  they  will  be  paid 
for  at  the  contract  prices  for  the  corresponding  sizes  of  vitri- 
fied pipe  sewers. 

Samples  For  Testino. 

166.  Any  or  all  of  the  following  tests  may  be  applied  to 
samples  selected  by  the  Engineer  from  the  pipe  delivered  on 
the  work.  For  the  purpose  of  makinp:-  such  tests  as  may  be 
required  the  Contractor  shall  furnish  and  deliver,  when  di- 
rected, and  at  the  place  required,  one  length  of  pipe  for  each 
200  feet  of  pipe  sewer  to  be  laid. 
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Ckushisq  Tests. 
167.  When  supported  at  the  bottom  upon  a  knife  edge 
one  inch  in  width  in  such  manner  that  an  even  bearing  is 
provided  throughout  the  whole  length,  exclusive  of  the  bell, 
and  pressure  is  applied  at  the  crown  uniformly  through  a 
similar  knife  edge,  the  various  sizes  of  pipe  shall  withstand 
the  following  pressures: 


)iameter. 
inches. 

Pressure. 
Ibs.perlfn.  ft. 

Diameter, 
inches. 

lbs.  per  lin,  ft. 

6 

900 

^ 

1750 

8 

900 

24 

1950 

10 

"1000 

27 

2150 

12 

1050 

30 

2350 

15 

,1250 

33 

2500 

18 

1400 

36 

2800 

■20 

1550 

42 

3200 

Dbop  Weioht  Test, 

168.  "When  supported  on  a  dry  sand  bed  2  inches  deep, 
all  pipe  shall  withstand  without  cracking  the  impact  from  2 
blows  of  a  cast  iron  ball  weighing  8  pounds  falling  18  inches. 
Spurs  shall  resist  without  fracture  the  impact  from  2  blows 

~  of  such  a  ball  fallias  6  inches  and  striking  on  the  extreme 
end  of  the  hub  of  the  spur. 

Hyurostatic  Test. 

169.  When  subjected  to  an  internal  hydrostatic  pressure 
of  10  pounds  per  square  inch,  vitrified  pipe  shall  show  no 
percolation. 

Absorptiok  Test. 

170.  After  having  been  thoroughly  dried  and  then  im- 
mersed in  water  for  24  hours,  sample  pieces  of  vitrified  pipe 
about  10  square  inches  superficial  area  with  all  broken  edges 
shall  not  absorb  more  than  5i/j  per  cent,  of  their  weight  of 
water. 


(•»        S«  i„^rt  „  ,0,  „,  ^^^^^^  ,pecifica«o„,  . 


adopted  by  the  1915  CnvenHon  at 


page  828. 
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Pactobt  Bbjbotion. 

171.  The  entire  product  of  any  pipe  factory  may  be  re- 
jected when,  in  the  judgment  of  the  Engineer,  the  methods 
of  manufacture'  fail  to  guarantee  uniform  results,  or  where 
the  materials  used  are  such  as  produce  inferior  pipe,  as  in- 
dicated by  repeated  failure  to  comply  with  the  tests  herein 
specified. 

Cbadlbs. 

172.  In  earth  trenches  pipe  sewers  shall  be  laid  in  con- 
crete cradles  when  required  by  the  plan.  In  rock  trenches 
pipe  sewers  shall  be  laid  in  cradles  of  concrete,  gravel  or 
broken  stone  or  sand  as  shown  on  the  plan. 

Without  Cradle.' 

173.  When  the  sewer  is  to  be  laid  without  a  cradle  the 
trench  shall  be  excavsted  as  specified  in  paragraph  15,  and 
the  earth  forming  the  bed  carefully  freed  of  stones.  The  pipe 
shall  then  be  evenly  bedded  therein,  the  joint  properly  made 
and  the  backfilling  placed  and  firmly  tamped  in  such  a  man- 
ner as  to  avoid  disturbing  the  sewer. 

CoKCRBTE  Cradle. 
]74i.  When  the  sewer  is  to  be  laid  in  a  concrete  cradle, 
the  method  of  procedure,  otherwise  directed  or  permitted, 
shall  be  as  follows,  viz:  The  concrete  for  the  full  width  of 
the  cradle  shall  be  deposited  continuously  to  the  height  of 
the  outside  bottom  of  the  pipe.  Before  the  concrete  has  set 
the  pipe  shall  be  evenly  bedded  therein  and  the  remainder 
of  the  concrete  immediately  deposited  and  carefully  tamped 
in  snch  a  manner  as  to  avoid  disturbing  the  sewer. 

Gravel  ob  Broken  Stone  Cradle. 
175.    When  the  sewer  is  to  be  laid  in  a  gravel  or  broken 
■tone  eradle,  the  latter  shall  consist  of  clean  gravel  or  sound 
broken  stone,  all  of  which  will  pass  through  a  l-inch  mesh, 
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and  be  retained  on  a  ^-inch  mesh  screen.  The  gravel  or 
broken  stone  shall  be  deposited  and  tamped  for  the  full 
width  of  the  trench  to  the  height  of  the  outside  bottom  of  the 
pipe.  The  pipe  shall  then  be  bedded  therein  and  the  remain- 
der of  the  gravel  or  broken  stone  deposited  and  carefully 
tamped  in  such  a  manner  as  to  avoid  disturbing  the  sewer. 

How  Laid. 

176.  All  pipes  shall  be  laid  with  enda  abntting  and  true 
to  line  an(l  grade.  The  pipes  shall  be  fitted  together  and 
matched  so  that  when  laid  in  the  work  they  will  form  a 
sewer  with  a  smooth  and  uniform  invert.  Unless  otherwise 
permitted  or  directed,  not  less  than  . . .  feet  of  pipe  sewer 
shall  be  laid  in  one  operation. 

177.  Unless  otherwise  shown  on  the  plan,  the  joints  of 
vitrified  pipe  sewers  shall  be  made  as  hereinafter  specified  in 
section  179. 

Pu.iN  MoRTAK  Joints. 

178.  Plain  mortar  joints  shall  be  made  in  the  following 
manner:  Before  a  pipe  ia  laid,  the  lower  haJf  of  the  hob  of 
the  preceding  pipe  shall  be  plastered  on  the  inside  with  stiff 
mortar  mixed  1  to  1,  and  of  sufBcient  thickness  to  bring  the 
inner  bottoms  of  the  abntting  pipes  flush  and  even.  After 
the  pipe  is  laid,  the  remainder  of  the  hub  shall  be  thoroughly 
filled  with  similar  mortar  and  the  jomt  wiped  inside  and 
finished  to  a  smooth  bevel  outside. 

Gasket  And  Mortar  Joints. 

179.  Gasket  and  mortar  joints  shall  be  made  in  the  fol- 
lowing manner:  A  closely  twisted  hemp  or  oakmn  gasket  of 
suitable  diameter,  in  no  case  less  than  %  inch,  and  in  one 
piece  of  sufficient  length  to  pass  around  the  pipe  and  lap  at 
the  top,  shall  be  solidly  rammed  into  the  annular  space  be- 
tween the  pipes  with  a  suitable  calking  tool.  Before  being 
placed,  the  gasket  shall  be  saturated  with  neat  cement  grout 
The  remainder  of  the  space  shall  then  be  completely  filled 
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with  plastic  mortar  mixed  1  to  1  aod  the  joint  wiped  icBide 
and  finished  to  a  smooth  bevel  outside. 

Joints  for  sanitary  sewers  and  bituminous  compound  for 
same. 

180.  Joints  of  sanitary  pipe  sewers  below  the  normal 
water  table  shall  be  made  with  a  compound  approved  by  the 
Chief  Engineer.  The  compound  shall  preferably  have  a  bi- 
tuminotis  base,  shall  adhere  firmly  to  the  glazed  surfaces  of 
the  pipes,  shall  melt  and  run  freely  at  a  temperature  as  low 
as  250°  F,  and  when  set  shall  be  sufiieiently  elastic  to  permit 
of  a  slight  movement  of  the  pipes  without  injury  to  the  joints 
or  breaking  the  adhesion  of  the  compound  to  the  pipes.  The 
compound  shall  not  deteriorate  when  submerged  in  fresh  or 
salt  water  or  normal  domestic  sewage.  It  shall  show  no  de- 
terioration of  any  kind  when  immersed  for  a  period  of  five 
days  in  a  one  per  cent,  solution  of  hydrochloric  acid  or  a 
live  per  cent,  solution  of  caustic  potash. 

All  sanitary  pipe  sewers  below  the  normal  water  table 
shall  be  laid  in  concrete  cradles  as  shown  on  the  plans;  the 
joints  shall  be  carefully  centered  and  calked  as  specified  in 
article  179.  After  a  joint  is  properly  calked,  a  suitable  runner 
shall  be  placed  and  the  compound,  heated  to  a  temperature 
of  approximately  400°  P.,  shall  be  poured  into  it  in  sueh  a 
manner  that  the  annular  space  shall  be  completely  filled  to 
within  one-half  inch  of  the  outer  rim  of  the  bell  of  the  pipe. 

After  the  joints  are  run  and  the  concrete  cradle  is  placed 
those  portions  of  the  joints  not  embedded  in  the  cradle  shall 
be  encased  in  cement  mortar,  which  shall  extend  at  least  two 
inches  from  the  face  and  outside  of  the  bell.  The  cement 
mortar  shall  be  mixed  in  the  proportions  of  one  part  of  cement 
to  one  of  sand. 

Inspection  op  Joints. 

181.  Unless  otherwise  permitted,  at  least  4  finished  joints 
shall  be  left  exposed  for  inspection  throughout  the  working 
day,  and  the  necessary  staging  for  the  protection  of  the  ex- 
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posed  sewers  and  for  the  handling  of  excavated  material  shall 
be  provided.  A  suitable  ladder  affording  easy  access  for  such 
inspection  shall  be  furnished  at  every  trench  open  for  the 
proposed  sewer.  The  joints  on  the  inside  of  all  pipe  sewers 
larger  than  15  inches  in  diameter,  shall  be  carefully  filled  with 
mortar  and  wiped  smooth  and  flush  with  the  surface  of  the 
pipe. 

Sub-Grade  To  Be  Tested. 
182..     No    pipe   or   the    cradle   therefor   shall    be   laid   or 
placed  until  the  sub-grade  of  the  trench  shall  have  been 
tested  and  found  correct. 

.    Skwer  To  Be  Kept  Cj,ean. 

183.  The  interior  of  the  sewer  shall,  as  the  work  progress- 
es, be  cleared  of  all  dirt,  cement  and  superfluous  materials  of 
every  description. 

B.*.CKFILLINQ. 

184.  Immediately  after  the  sewer  is  laid  the  trench  shall 
be  backfilled  as  provided  in  sections  31,  32,  34,  35,  36,  37,  38 
und  39.  No  walking  on  or  working  upon  the  completed  sewer 
(except  as  may  be  neeessnry  in  tamping  the  backfilling)  will 
be  permitted  until  the  trench  has  been  backfilled  to  a  height 
of  at  least  2  feet  over  the  top  of  the  sewer. 

185.  The  exposed  ends  of  pipe  sewers  shall  be  provided 
with  approved  temporary  covers  fitted  to  the  pipe  so  as  to 
.ixclude  earth  and  other  materials.* 

Branch  Pipes. 

186.  Branch  pipes  and  connection  pipes  shall  be  of  the 
same  quality  and  dimensions  and  laid  in  the  same  manner 
as  specified  for  pipe  sewers.  Bead  ends  of  pipes  shall  be 
closed  with  bulkheads  of  brick  masonry  8  inches  in  thickness. 

Connection  With  Existing  Work. 

187.  Wherever  the  proposed  sewer  is  to  connect  with  an 
existing  manhole  in  which  there  is  a  branch  pipe  which  is 
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damaged  or  of  unsuitable  .size  or  in  improper  positioD,  ancfa 
pipe  shall  be  removed  and  be  replaced  with  a  pipe  of  saitable 
aize  or  be  reset  in  the  proper  position.  The  pipe  bo  Hubsti- 
tated  or  reset  will  be  paid  for  at  the  contract  price  for  the 
corresponding  size  of  pipe  sewer. 

Pipes  Oct  To  Pit  Masonby, 

188.  The  ends  of  pipes  which  enter  masonry  shall  be 
neatly  cut  to  fit  the  face  of  the  masonry.  When  directed, 
such  cutting  shall  be  done  before  the  pipes  are  built  in. 

Measurement. 

189.  The  length  of  pipe  sewers  to  be  paid  for  will  be 
determined  by  measarements  along  their  invert  lines,  atid 
no  deductions  will  be  made  on  accoount  of  openings  at  man- 
holes. 

Pbices  to  Coveh. 

190.  The  contract  prices  for  pipe  sewers  shall  cover  the 
cost  of  all  necessary  excavation  (except  rock  when  there  is 
a  contract  price  for  rock  excavation) ;  of  all  sand,  gravel, 
broken  stone  or  concrete  cradles  required ;  of  the  making  of 
all^oints  as  specified;  of  all  necessary  trimming,  fitting  and 
building  into  masonry;  of  all  bulkheads,  also  the  removal  of 
all  bulkheads  in  the  ends  of  sewers  to  which  connection  is 
made  by  the  sewers  in  the  contract;  of  all  backfilling;  of  all 
embankments  required ;  of  all  samples  furnished ;  and  of  all 
labor  and  materials  required  to  furnish  and  lay  the  sewers 
complete   in   place,   as  shown   on   the   plan  and  as  specified. 


CEMENT  CONCRETE  PIPE  SEWERS,  WITHOUT  RE-INFORCE- 

MENT. 

Shape  And  Dimensions. 

191.     Cement  concrete  pipes  without  re-inforcement,  used 

in  the  construction  of  sewers,  shall  be  hub  and  spigot  pipes 

conforming  in  dimensions  to  the  standard  plan  on  file  in  the 
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office  of  the  Engineer.    Variations  not  greater  than  one-half 
iVi)  PB^  cent,  from  such  dimensionB  will  be  permitted. 

192.  Egg  shaped  sectiona  for  12-inch  and  larger  sizes  shall 
have  flat  bases  and  shall  be  equal  in  quality  to  samples  marked 
standard  on  exhibition  at  the  Engineer's  office. 

Quality  or  Pipb. 

193.  When  cement  concrete  pipe  is  broken  it  shall  appear 
homogeneoDB,  be  entirely  free  from  cracks  or  voids  and  gen- 
erally uniform,  showing  pieces  of  fractured  stone,  firmly  im- 
bedded in  the  mortar. 

Pbopohtions. 

194.  The  concrete  used  in  the  manufacture  of  cement 
concrete  pipe  shall  be  composed  of  a  mixture  of  the  best 
quality  of  Portland  cement,  clean,  sharp  sand  and  clean, 
broken  stone  or  gravel  suitably  graded  and  equal  in  quality 
to  similar  materials  specified  herein  for  concrete,  and  prop- 
erly proportioned  to  produce  a  pipe  that  will  comply  with 
all  the  requirements  specified  in  sections  195  to  202,  inclusive. 

Method  of  MAKiNa. 

195.  Methods  of  molding,  trimming  and  seasoning  cement 
concrete  pipe  are  left  to  the  discretion  of  the .  manufacturer ; 
as  fumiahed,  it  shall  be  without  warps,  cracks  or  imperfec- 
tions and  shall-present  smooth  inner  and  outer  surfaces  with 
no  stones  visible. 

Delivert. 

196.  No  pipe  shall  be  delivered  on  the  work  or  used  within 
. . .  days  after  manufacture. 

Inspection. 

197.  The  materials  used  in  the  manufacture,  the  process 
of  manufacture  and  the  marking  and  dating  of  pipe  shall  be 
subject  to  inspection  at  the  factory  by  inspectors  designated 
by  the  Engineer. 

Date  op  Moldikq. 

198.  All  pipe  shall  have  manufacturer's  name  and  the 
date  of  molding  clearly  impressed  on  the  outer  surface  as 
identification  marks. 
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Tests, 

199.  Sections  165,  166,  168,  169,  171,  172,  173,  174,  relat- 
ing to  "curves,  bends,  etc.,"  "samples  for  testing,"  "drop 
weight  tests,"  "hydrostatic  pressure  teats,"  "factory  rejec- 
tion," "cradles,"  "without  cradles,"  "concrete  cradles,"  and 
all  sections  178,  179,  180,  181,  182,  183,  184,  185,  186.  187, 
188,  189  and  190,  relating  to  manner  of  laying,  jointing,  in- 
spection, etc.,  etc.,  of  vitrified  pipe  sewers  shall  govern  in  the 
manufacture  of  cement  concrete  pipe  and  the  construction  of 
cement  concrete  pipe  sewers,  wherever  applicable.  Crushing 
tests  shall  be  applied  aa  in  section  167,  except  that  flat  base 
of  pipe  shall  rest  on  sand  bed  not  less  than  2  inches  thick, 
and  pressure  through  a  knife  edge  one  inch  thick  shall  be 
applied  at  the  crown. 

Spurs  And  Branches. 

200.  The  manner  of  forming  and  joining  spurs  and  branch- 
es with  hubs  of  standard  dimensions  to  eement  concrete  pipe 
shall  be  such  as  to  insure  a  tight  union,  of  ample  stren^h  to 
meet  the  requirements  of  the  work  and  of  the  testa  heretofore 
specified  for  spurs  and  branches  on  vitrified  pipe. 

Absorption   Tests. 

201.  After  having  been  thoroughly  dried  and  then  im- 
mersed in  water  for  24  hours,  sample  pieces  of  eement  con- 
crete pipe  of  about  ten  square  inches  superficial  area,  with 
broken  edges,  shall  not  absorb  more  than  ten  (10)  per  cent, 
of  their  weight  of  water. 

Dimensions. 

202.  The  minimum  lengths,  thicknesses,  depths  of  hubs 
and  annular  spaces  for  the  respective  sizes  of  cement  concrete 
pipes  shall  be  as  follows : 
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Diam- 

Thick- 

Depth  of 

eter.     Length. 

socket. 

inches,    feet 

inches. 

inches. 

6           2 

a 

2J4 

8           3 

H 

^'A 

10           3 

1 

2H 

12           3 
15           3 

fi 

18           3 

IW 

3 

Annular  space. 
Not  less  than  H  inch. 
Not  less  than  J^  inch. 
Not  less  than  M  inch. 
Not  less  than  ^  inch.      And  as 
Not  less  than  ^  inch,      shown  on 
Not  less  than  ^  inch.      Standard 
Not  less  than  >i  inch.       Plan- 
Not  less  than  ^  inch. 
Not  less  than  1    inch. 


CEMENT  CONCRETE  PIPE  SEWERS  WITH  REINFORCEMENT. 
S^LPE  And  I>ihbnsion. 

203.  Reinforced  cement  concrete  pipes  used  in  the  con- 
Btruction  of  sewers  shall  be  either  circular  in  section  withont 
flat  base,  or  egg  shaped  in  section  with  flat  base,  and  shall 
conform  in  dimensions  to  the  standard  plan  on  file  in  the 
office  of  the  Engineer.  Variations  not  greater  than  one-half 
(1/^)  per  cent,  from  such  dimenaions  will  be  permitted. 

Ends  op  Pipes. 

204.  The  ends  of  such  pipes  shall  be  molded  with  hubs 
and  spigots  or  with  any  other  shapes  which  are  satisfactory 
to  the  Engineer,  and  which  will  permit  the  making  of  tight, 
smooth  and  permanent  joints.  The  shapes  of  the  pipe  ends 
shall  be  such  as  to  require  aad  permit  the  making  and  finish- 
ing of  the  joints  both  on  the  inside  and  outside  of  the  sewer, 

205.  The  pipes  shall  conform  to  the  requirements  in  sec- 
tion 193  and  shall  be  equal  in  quality  to  samples  marked 
"Standard"   on   exhibition  at   the  Engineer's  office. 

Dimensions,  Etc. 

:   adopted.      See   page   678   for   proposed 

206.  The  minimum  lengths,  thicknesses  and  depths  of  hubs 
for  the  respective  sizes  of  re-inforced  concrete  pipes  shall 
be  as  follows: 
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Size, 
inches. 

Lengths, 
feet. 

Thickness. 
inches. 

Depth  of  Socket, 
inches. 

34 

4 

3 

^ 

64  4  8  6 

Type  of  Eeinforcemekt. 

207.  The  steel  used  for  reiDforcement  of  cement  concrete 
pipe  shall  conform  to  the  requirements  for  such  material  speci- 
fied in  section  No.  111. 

a.  It  shall  be  either  expanded  metal,  rods  or  wire  mesh, 
equal  in  quality  and  design  to  that  manufactured  by  the  Amer- 
ican Steel  and  Wire  Company. 

b.  Where  reinforcement  in  pipes  is  exposed,  it  shall  be 
thoroughly  painted  with  cement  grout  so  as  to  prevent  deter- 
ioration by  exposure  to  the  weather,  unless  the  reinforcement 
be  galvaniiied. 

Reinpohcement  For  Circular  Pipes, 

208.  In  all  sizes  of  circular  reinforced  cement  concrete 
pipe  from  24  inches  to  48  inches  diameter,  inclusive,  reinforce- 
ment shall  be  placed  at  distances  varying  from  1  inch  to  1^ 
inches  from  the  inner  surfaces,  according  to  diameter  of  pipes, 
as  shown  on  the  plan. 

a.  Either  one  or  two  lines  of  reinforcement  may  be  used 
in  the  above  sizes  of  pipes. 

b.  In  all  circular  pipes  whose  diameters  exceed  48  inches 
two  lines  of  reinforcement  shall  be  used,  unless  otherwise 
shown  on  the  plan. 

c.  The  inner  line  of  reinforcement  shall  be  placed  two 
inches  from  the  inner  surface.  The  outer  line  of  reinforce- 
ment shall  be  placed  1%  inches  from  the  outer  surfaces. 
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ItBINFORCEMENT  FOB  Eo«  ShAPB  PiPK. 

209.  In  all  sizes  of  egg  shaped  reinforced  cement  con- 
crete pipes,  reinforcement  shall  be  placed  in  stich  manner  aa 
to  best  resist  stresses  induced  by  external  loads,  and  in  a 
manner  satisfactory  to  the  Engineer.  In  all  cases  the  shapes 
to  which  reinforcement  shall  be  bent  in  the  finished  pipe  shall 
be  smooth  and  trae,  so  that  its  position  in  the  pipe  shall  con- 
form at  all  points  to  that  shown  on  the  standard  plan. 

Samples  For  Testing. 

210.  Any  or  all  of  the  following  testa  may  be  applied  to 
samples  selected  by  the  Engineer  from  the  pipe  delivered  on 
the  work.  For  the  purpose  of  making  such  tests  as  may  he 
required,  the  Contractor  shall  furnish  and  deliver,  when  di- 
rected, and  at  the  place  required,  three  lengths  of  each  size 
of  pi[>es  used  in  the  work. 

Crushing  Tests. 

[S««  page  678  for  proposed  substitute  for  Section  -Jll.] 

211.  When  tested  in  the  manner  described  in  Section  No. 
167,  the  various  sizes  of  pipes  between  24-iiich  and  42-inch  in 
diameter,  inclusive,  shall  withstand  the  following  pressure : 

When  supported  upon  a  saddle  which  extends  the  full 
length  of  the  pipe  exclusive  of  the  bell  and  whose  upper  sur- 
face fits  accurately  the  outer  curved  surface  of  the  pipe,  and 
whose  width  is  equal  to  an  are  of  15  degrees,  in  such  a  man- 
ner that  an  even  bearing  is  provided  throughout  the  whole 
length,  and  pressure  is  applied  at  the  erown  uniformly  through 
a  knife  edge  one  inch  in  width,  the  various  sizes  of  pipes  with 
diameters  greater  than  42  inches  shall  withstand  the  follow- 
ing pressures: 


)iameter. 

Pressure. 

Diameter. 

Pressure. 

inches. 

lbs.  per  lin.  ft. 

inches. 

lbs.  per  lin.  ft. 

24 

1950 

60 

5000 

30 

2350 

5500 

36 

2800 

72 

6000 

42 

3300 

78 

6500 

48 

•  3800 

84 

7000 

54 

44O0 
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212.  Reinforced  concrete  pipe  in  which  the  reinforcement 
is  not  placed  symmetrically  about  the  circumference  of  the 
shell  or  in  which  only  one  concentric  line  of  reinforcement 
is  used,  shall  be  tested  in  such  a  manner  as  to  develop  the 
same  bending  moments  at  the  extremities  of  the  vertical  and 
horizontal  diameters  as  will  be  developed  at  the  crown  by  the 
teats  specified  above. 

Htdhostatic  And  Absorption  Tests, 

213.  When  subjected  to  an  internal  hydrostatic  pressure 
of  ten  (10)  pounds  per  square  inch,  reinforced  cement  con- 
crete pipe  shall  show  no  percolation. 

Reinforced  cement  concrete  pipe  shall  meet  the  require- 
ments of  the  absorption  test  specified  in  Section  201. 

214.  Reinforced  cement  concrete  pipes  having  openings 
to  receive  spur  and  branch  connections  shall  be  furnished 
and  laid  at  such  points  as  the  Engineer  may  designate  and 
as  called  for  by  the  plan.  The  openings  in  pipes  shall  be 
made  in  accordance  with  a  plan  approved  by  the  Chief  En- 
gineer, and  the  openings  shall  be  such  that  connection  may 
be  made  with  the  sewer  in  as  effective  a  manner  as  is  possible 
with  pipes  with  molded  spur  connections. 

Oekbral. 

215.  All  the  sections  relating  to  vitrified  pipe  sewers  and 
to  cement  concrete  pipe  sewera  without  reinforcement  which 
are  pertinent  and  applicable  to  reinforced  cement  concrete 
pipe  sewers  unless  otherwise  specified  herein  shall  govern  in 
all  respects  and  details. 


CAST  IRON  PIPE  SEWERS. 
Cast  Iron  Pipe. 
216.     Cast  iron  pipe  for  sewers  shall  conform  with  the 
requirements  of  the  latest  revised  Standard  Specifications  for 
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Cast  Iron  Pipe  adopted  by  the  American  Soeie^  for  Testing 
Materials,  and  all  tests  required  shall  be  made  in  accordance 
therewith. 

217.  The  thiefaness  of  shell  and  weight  of  the  several 
classes  of  pipe,  and  the  allowable  variations  of  diameter  and 
weight  shall  be  as  follows: 


poundi  inchei   pounifi 

4 

0.42 

240 

0.45 

260 

0.48 

280 

0.06  6  p.  c. 

6 

0.44 

370 

0.48 

400 

0.61 

480 

0.06  6  p.  c. 

s 

0.46 

515 

0.51 

570 

0.56 

625 

o.oe  5  p.  c. 

10 

0.60 

685 

0.57 

765 

0.62 

850 

0.06  5  p.  c. 

12 

0.54 

870 

0.62 

985 

0.68 

1100 

0.06  6  p.  & 

14 

0.57 

1075 

0.66 

1230 

0.74 

1400 

0.06  5  p.  c. 

16 

0.60 

1300 

0.70 

1500 

0.8O 

1725 

0.06  5  p.  c 

18 

0.64 

1560 

0.75 

1800 

0.87 

2100 

0.08  4  p.  c. 

20 

0.67 

1800 

0.80 

2100 

0.92 

2500 

0.08  4  p.  c. 

24 

0.76 

2450 

0.89 

2800 

1.04 

3350 

0.08  4  p.  c 

30 

0.88 

8600 

1.03 

4000 

1.20 

4800 

O.IO  4  p.  c 

30 

0.99 

4700 

1.16 

6460 

1.36 

6650 

0.10  4  p.  c 

42 

1.10 

6150 

1.28 

7100 

1.54 

8600 

O.IO  4  p.  c. 

48 

156 

8000 

1.42 

9000 

1.71 

10900 

0.12  4  p.  c. 

U 

1.36 

9600 

1.55 

11200 

1.90 

13700 

0.15  4  p.  c 

60 

1.39 

11000 

1.67 

13250 

2.00 

16100 

0.15  4  p.  c. 

The  above  weights  are  for  12  feet  laying  lengths  and  stand- 
ard sockets;  proportionate  allowance  will  be  made  for  any 
variation  therefrom. 

Vabiatioh  In  Thioknbss. 

218.  For  pipes  whose  standard  thickness  is  less  than  1 
inch,  the  thickness  of  metal  in  the  body  of  the  pipe  shall  not 
be  more  than  0.08  inch  less  than  the  standard  thickness;  and 
for  pipes  whose  standard  thickness  is  1  inch  or  more,  the 
variation  shall  not  exceed  0.10  inch,  except  that  for  areas 
not  exceeding  8  inches  in  any  direction,  variations  from  the 
standard  thicknesa  of  0.02  inch  in  excess  of  the  allowance 
above  given  will  be  permitted. 

COATINO. 

219.  All  oaHt  iron  pipes  shall  be  thoroughly  and  evenly 
coated  inside  and  outside  with  coal  tar  piteh  varnish.    The 
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coating  shall  be  smooth,  tough  and  tenacious  when  coM  and 
shall  not  be  brittle  or  have  any  tendency  to  scale  off. 

MABKIIfa. 

220.  The  weight  and  class  letter  shall  be  eonapicuously 
painted  by  the  manufacturer  with  white  oil  paint  on  the  in- 
side of  each  pipe  after  the  coating  is  hard. 

221.  Joints  of  cast  iron  pipe  sewers  shall  be  of  the  kinds 
shown  on  the  plan. 

Lead  Joints. 

222.  When  lead  joints  are  required,  the  inner  portion  of 
the  annular  space  between  the  pipes  shall  be  packed  with 
clean,  sound  jute  packing  yam  and  the  remaining  portions 
shall  be  run  full  of  pure,  soft  lead  and  calked  with  suitable 
tools.  Unless  otherwise  shown  on  the  plan,  the  depths  of 
the  lead  joints  shall  be  2y2  inches  for  6-iiich  to  8-inch  pipe; 
3  inches  for  12-  inch  to  24-inch  pipe,  and  3^A  inches  for  30-incb 
to  48-inch  pipe. 

Mortar  Joints. 

223.  When  gasket  and  mortar  joints  or  plain  mortar 
joints  are  required  they  shall  be  made  as  specified  in  Sections 
178  and.  179. 

224.  All  the  requirements,  as  hereinbefore  specified,  re- 
lating to  excavation,  laying,  backfilling  and  measurements  of 
vitrified  pipe  sewers  shall  apply,  as  far  as  they  are  applicable, 
to  cast  iron  pipe  sewers. 

Prices  To  Cover. 

225.  The  contract  prices  for  cast  iron  pipe  sewers  shall 
cover  the  cost  of  all  necessary  excavation, (except  rock  when 
there  is  a  contract  price  for  rock  excavation) ;  of  all  sand, 
gravel,  broken  stone,  or  concrete  cradles  required;  of  the 
making  of  all  joints;  of  all  bulkheads;  of  all  backfilling;  of 
all  embankments  required  and  of  all  labor  and  materials  re- 
quired to  faniish  and  lay  the  sewers  complete  in  place,  as 
shown  on  the  plan  and  as  specified. 
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BASIN  CONNECTIONS. 

226.  The  connections  between  receiving  baaiiis  or  inlet 
baains  and  sewers  or  manholes  shall  be  of  12-inch  vitrified 
pipe,  unless  otherwise  shown  on  the  plan.  The  pipes  shall 
be  of  the  same  qnality  and  dimensions  and  laid  in  the  same 
manner  aa  hereinbefore  specified  for  vitrified  pipe  sewers, 

MEABtTBEUBNT. 

227.  The  lengths  of  basin  connections  to  be  paid  for  will 
be  determined  by  measurements  along  their  inverts. 

Price  To  Covek, 

228.  The  contract  price  for  basin  connections  shall  cover 
the  cost  of  all  necessary  excavation  (except  rock,  when  there 
is  a  contract  piice  for  rock  excavation) ;  of  all  sand,  gravel, 
broken  stone,  or  concrete  cradles  required ;  of  all  necessary 
trimming,  fitting  and  building  into  masonry ;  of  alt  backfilling; 
of  all  embankments  required;  and  of  all  labor  and  materials 
required  to  furnish  and  lay  the  basin  connections  complete 
in  t>lace,  as  specified. 

PiPB  Dkains. 

229.  Pipe  drains  shall  be  built  of  vitrified  or  cement  con- 
crete pipe  of  the  same  quality  and  dimensions  and  laid  in  the 
same  manner  as  hereinbefore  specified  for  pipe  sewers. 

Old  Drains  Restored  or  Extended. 

^0.  Any  existing  drain  encountered  disturbed  or  removed 
on  account  of  the  work  under  this  contract  shall,  if  required, 
be  restored  or  connected  with  the  new  work  as  directed.  The 
portions  of  such  drain  restored  or  the  extensions  thereof  will 
be  paid  for  at  the  contract  prices  for  pipe  drains  of  the  same 
size. 

MfABDBBlCENT. 

231.  The  lengths  of  pipe  drains  to  be  paid  for  will  be  de- 
termined by  measurements  along  their  inverts. 
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Prices  To  Covbh. 

232.  The  contract  prices  for  pipe  drains  shall  cover  the 
cost  of  all  necessary  excavations  (except  rock,  when  there  is 
a  contract  price  for  rock  excavation) ;  of  all  necessary  trim- 
ming, fitting  and  building  into  masonry;  of  all  backfilling; 
of  all  embankments  required;  and  of  all  labor  and  materials 
required  to  fumish  and  lay  the  drains  complete  in  place,  as 
specified. 

Spurs  For  Hodbb  Connbotions. 

233.  Spurs  for  house  connectiona  shall  be  of  vitrified  or 
cement  concrete  pipe  6  inches  in  diameter,  equal  in  quali^ 
and  dimensions  to  that  specified  for  pipe  sewers. 

Is  Bbigk  And  Cokgsete  Sbwebs. 

234.  In  brick  and  concrete  sewers  spui^  shall  be  built  in 
as  shown  on  the  plan  or  as  directed.  They  shall  be  hub  and 
spigot  pipes  with-  the  spigot  end  moulded  or  cut  to  fit  fiosh 
with  the  inner  surface  of  the  sewer,  and  of  sufficient  length 
to  reach  the  exterior  of  the  sewer. 

In  Pipe  Skwerb.  ^ 

236.  Pipes  having  6-inch  spurs  with  hubs  moulded  thereon 
shall  be  fumifihed  and  laid  in  pipe  sewers  where  shown  on 
the  plan  or  directed.  The  cost  of  such  pipes  shall  be  included 
in  the  contract  prices  for  pipe  sewers. 

COVBHS. 

236.  The  ends  of  all  spurs  not  connected  with  drains  shall 
be  closed  with  approved  covers  of  the  same  material  as  the 
pipe.  If  required,  such  covers  shalls  be  cemented  in  place, 
and  when  directed  the  covers  shall  be  so  cemented  before  the 
pipes  are  lowered  into  the  trench. 

Prick  To  Cover. 

237.  The  cost  of  spurs  and  all  labor  and  materials  required 
to  fomish  and  plaoe  the  same  as  specified,  and  furnishing 
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and  cementing  the  covers  for  the  same,  shall  be  included  in 
tbe  contract  price  of  the  sewers  to  which  they  connect.  They 
shall  be  furnished  and  laid  as  above  specified  without  extra 
cost  to  the  city. 

DRAINS  FOR  HOUSE  CONNECTIONS. 

238.  Where  shown  on  the  plan  or  where  directed,  drains 
or  hoQBC  connections  shall  be  built  from  the  spurs  in  such  a 
manner  and  for  such  distance  as  may  be  shown  or  directed. 

Depth  at  Cdhb. 

239.  Generally  house  connection  drains  shall  be  laid  with 
such  a  gradient  as  to  secure  a  depth  at  the  curb  line  of  9^ 
feet  or  at  a  gradient  of  14  ui^h  per  foot  Where  this  is  not 
possible  or  advisable,  the  depth'  at  the  curb  line  shall  be  as 
shown  on  tbe  plan. 

Maivbul. 

240.  Unless  otherwise  shown  on  the  plan,  drains  for  house 
connections  shall  be  of  pipe  of  the  quality  and  dimensions 
specified  for  pipe  sewers.  The  ends  of  the  drains  shall  be 
closed  with  approved  covers  of  the  same  material  as  the  pipe. 

How  Laid. 

241.  All  the  requirements,  as  hereinbefore  specified,  re- 
lating to  excavation,  laying  and  bacMlling  of  pipe  sewers 
shall  apply,  as  far  as  they  are  applicable,  to  drains  for  house 
connections. 

Mbabuskuent. 

242.  The  lengths  of  pipe  drains  for  house  cooneetious  to 
be  paid  for  will  be  determined  by  measurement  along  their 
inverts. 

They  shall  be  measured  from  the  hub  of  the  spur  attached 
to  the  drain,  sewer  or  riaer. 

Price  To  Covee. 

243.  The  contract  price  for  drains  for  house  connections 
shall  cover  the  cost  of  all  necessary  excavation  (except  rock, 
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when  there  is  a  contract  price  for  rock  excavation) ;  the  coat 
of  all  backfilling;  the  cost  of  all  covers,  bends  and  specials  , 
required ;  of  all  sand,  gravel,  broken  stone  or  concrete  cradles ; 
and  the  cost  of  all  labor  and  materials  required  to  furniBh 
and  lay  the  drains  for  house  connections  complete  in  place, 
as  specified  and  as  shown  on  the  plan. 

Risers. 

244.  "Where  shown  on  the  plan  on  where  directed,  risers 
for  house  connections  shall  be  built  from  the  spurs  in  such  a 
manner  and  to  such  height  as  may  be  shown  on  the  plan  or 
directed.  Unless  otherwise  shown  on  the  plan,  they  shall 
be  of  pipe  of  the  quality  and  dimensions  hereinbefore  specified 
for  pipe  sewers.  They  shall  be  supported  and  surrounded  by 
concrete  as  shown,  and  each  shall  be  closed  with  an  approved 
cover  of  the  same  material  as  the  pipe. 

Measurement, 

245.  The  lengths  of  risers  to  be  paid  for  will  be  deter- 
mined by  measurements  along  their  axes.  They  shall  be  mef^ 
ured  from  the  hub  of  the  spur  attached  to  the  main  sewer. 

Prick  To  Cover. 

246.  The  contract  price  for  risers  shall  cover  the  cost 
of  all  necessary  excavation  (except  roek,  when  there  is  a 
contract  price  for  rock  excavation) ;  the  cost  of  all  concrete 
used  in  connection  with  the  risers;  the  cost  of  all  backfilling; 
the  cost  of  all  covers,  bends,  and  specials  required;  and  the 
cost  of  all  labor  and  materials  required  to  construct  the  risers 
complete  in  place,  as  specified. 


MANHOLES. 

247.     The  masonry  or  concrete  for  manholes  shall  be  built 

to  within  . . .  inches  of  the  established  grade  of  the  street  or 

to  within   . . .   inches  of  the  existing  surface  of  the  ground, 

as  directed.    When  not  built  up  to  within  . . .  inches  of  the 
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established  grade  of  the  street,  the  masonry  or  eoncrete  shall, 
if  directed,  be  covered  with  stone  slabs  not  less  than  5  inches 
thick  or  with  an  approved  re-inforced  concrete  slab  to  sup- 
port the  head. 

Bhice  Manholes. 

248.  Brick  manholes  shall  be  fo>med  by  means  of  tem- 
plets placed  at  top  and  bottom  with  not  less  than  8  lines 
drawn  between  them  if  directed  by  the  Engineer,  and  they 
shall  be  smoothly  and  evenly  plastered  on  the  outside  with 
a  layer  of  mortar  ^  inch  thick. 

CoNCBBTE  Manholes. 

249.  Concrete  manholes  shall  be  built  of  the  materials, 
sizes  and  dimensions  shown  on  the  plan. 

Steps. 

250.  Galvanized  wrought  iron  steps  of  the  size  and  shape 
shown  on  the  plan  shall  be  firmly  built  into  the  manholes  at 
vertical  intervals  of  about  16  inches. 

Head  And  Cover. 

251.  Manhole  heads  and  covers  shall  be  of  cast  iron,  and 
unless  otherwise  shown  on  the  plan,  each  head,  exclusive  of 
cover,  shall  weigh  not  less  than  475  pounds  and  each  cover 
shall  weigh  not  less  than  135  pounds.  The  weight  of  each  head 
and  cover  shall  be  conspicuously  painted  thereon  by  the  man- 
ufacturer with  white  oil  paint.  The  head  shall  be  set  on  the 
masonry  or  eoncrete  in  a  full  bed  of  stiff  mortar. 

Dost  Pans,  Etc. 

252.  Where  shown  on  the  plan,  dust  pans  and  protective 
gratings  of  the  materials,  forms  and  dimensions  shown  shall 
be  furnished  and  fitted  in  the  manholes. 

Price  To  Coteh. 

253.  The  contract  price  for  manholes  shall  cover  the  coat 
of  all  necessary  excavation  (except  rock,  when  there  is  a  eon- 
tract   price  for  rock  excavation);   of  all  backfilling;   of  all 


670  AMERICAN  SOCIliTY  OF  Ml  XICIPAL  IMPltOVEMENTS 

plastering;  of  all  stone  and  concrete  slabs;  of  all  steps;  of 
heads  and  covers-  of  dust  pans  and  protective  gratings,  when 
required;  and  of  all  labor  and  materials  required  to  construct 
the  same  complete,  in  place,  as  shown  on  the  plan  and  specified. 

RECEIVING  BASINS. 
Brtok  Basihb. 

254.  Brick  receiving  basins  shall  be  built  in  the  manner 
and  of  the  dimensions  shown  on  the  plan.  They  shall  be 
equipped  with  heads  and  hoods  or  traps  corresponding  with 
the  standard  plan  on  file  in  the  office  of  the  Engineer.  They 
shall  be  formed  by  means  of  templets  placed  at  top  and  bottom 
with  not  less  than  10  vertical  lines  drawn  between  them,  if 
directed  by  the  Engineer,  If  required,  the  outlets  of  receiv- 
ing basins  shall  be  closed  with  bulkheads  of  brick  masonry 
and  such  bulkheads  shall  be  removed  when  directed.  The 
outside  of  the  brickwork  shall  be  smoothly  and  evenly  plas- 
tered with  a  layer  of  mortar  14  inch  thick. 

CoNOBBTB  Basins. 

255.  Concrete  receiving  basins  shall  be  built  in  the  man- 
ner and  of  the  dimensions  shown  on  the  plan.  Class  A  con- 
crete shall  be  used  throughout  and  shall  be  placed  for  both 
bottom  and  side  walls  at  one  operation. 

CoNCRBTE  Heads. 

256.  Where  concrete  heads  or  cover  slabs  of  receiving 
basins  or  their  inlets  are  built  in  or  adjoin  concrete  side- 
walks, the  new  work  shall  be  made  to  correspond  in  pattern 
and  color  with  the  existing  sidewalk. 

Pavement  at  Inlets  to  BEOErviNo  Basins. 

257.  The  pavements  adjoining  the  inlets  to  receiving 
basiiu  shall  be  restored  and  adjusted  to  the  extent  and  in 
the  manner  directed,  and  in  accordance  with  paragraphs  . . . 
and  ...  in  nnpaved  streets  and  in  macadamized  streets,  where 
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the  inlets  to  the  receiving  basins  are  approximately  at  the 
garfaoe  of  the  street,  a  space  of  214  feet  adjoining  such  inlets 
shall,  if  reqnired,  be  paved  with  approved  paving  blocks. 

Pricb  To  Covbe. 
258.  The  contract  price  for  receiving  basins  shall  cover 
the  cost  of  all  necessary  excavation  (except  rock,  when  there 
is  a  contract  price  for  rock  excavation) ;  of  heads  and  inlets, 
traps  and  fittings;  of  the  outlet  culvert  connecting  with  the 
sewer;  of  all  backfilling;  of  all  pavement  required  at  the 
inlets  to  the  basins ;  of  the  temporary  brick  bulkheads  in  the 
outlets  of  the  basins  or  outlet  culverts  when  required;  and  of 
all  labor  and  materials  required  to  construct  the  receiving 
basins  complete  in  place,  as  shown  on  the  plan  and  specified. 


STORM  WATER  INLETS. 

259.  Storm  water  inlets  and  the  heads  and  covers  therefor 
shall  be  of  the. materials,  forms  alid  dimensions  shown  on  the 
plan.  If  required,  the  mouth  of  inlets  shall  be  closed  with 
bulkheads  of  brick  masonry  and  such  bulkheads  shall  be  re- 
moved when  directed. 

Price  To  Covbe. 

260.  The  contract  price  for  inlets  shall  cover  the  cost  of 
all  necessary  excavation  (except  rock,  when  there  is  a  con- 
tract price  for  rock  excavation);  of  all  backfilling;  of  con- 
nections with  sewers  or  basins ;  of  the  temporary  brick  bulk- 
heads in  the  mouths  of  the  inlets  when  required;  and  of  all 
labor  and  materials  required  to  construct  the  inlets  complete, 
in  place,  as  shown  on  the  plan  and  specified. 

Flush  Tanks. 

261.  Flush  tanks  shall  be  of  the  materials,  for^i  and  di- 
mensions shown  on  the  plan.  Unless  otherwise  directed,  they 
shall  be  connected  with  the  water  main  and  with  the  sewer. 
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The  connectioQ  with  the  water  main  shall  be  made  under  a 
permit  from  the  proper  authorities,  and  under  their  rules  and 
inspection. 

PRICB  To   COTBE. 

262.  The  contract  price  for  Bush  tanks  shall  cover  the 
cost  of  all  necessary  excavation  (except  rock,  when  there  is 
a  contract  price  for  rock  excavation) ;  of  all  baekfiUiog;  and 
of  all  labor  and  materials  required  to  eonatnict  the  flush  tanks 
complete,  in  place,  as  shown  on  the  plan,  and  to  connect  the 
same  with  the  water  main  and  the  sewer. 


embankment. 
Quality. 

263.  Where  indicated  on  the  plan,  embankment  shall  be 
made  of  the  form  and  dimensions  shown.  It  shall  consist  of 
clean  steam  ashes,  or  filling  of  the  Quality  specified  in  Sec- 
tions 31,  32  and  34,  which  shall  contain  do  stone  over  6  inches 
in  its  largest  dimension.  When  the  material  forming  the  em- 
bankment contains  stones,  the  latter  shall  be  so  distributed 
through  the  mass  that  all  interstices  are  filled  with  fine  ma- 
terial, and  the  material  within  2  feet  of  the  sewer  shall  be 
free  of  stones.  When  embankment  is  used  as  foundation  it 
shall  consist  entirely  of  filling  of  the  quality  specified  in  Sec- 
tions 31  and  32. 

How  Made. 

264.  The  embankment  shall  be  deposited  and  spread  in 
horizontal  layers  to  such  an  extent  and  at  such  times  as  may 
be  directed.  When  embankment  is  used  as  a  foundation,  the 
ground  on  which  it  is  to  be  made  shall  be  prepared  by  grub- 
bing and  clearing,  and  removing  all  improper  material.  Em- 
bankment used  as  foundation  shall  be  deposited  in  uniform 
horizontal  layers  not  exceeding  1  foot  in  depth,  and  each  layer 
shall  be  thoroughly  compacted  by  rolling  or  tamping,  or  both ; 
such  embankment  shall  not  be  built  upon  until  the  expiration 
of.  . . .  days  after  its  completion. 
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Approaches. 

265.  Where  the  embankment  obstructs  or  interferes  in 
any  way  with  any  public  or  private  roadway,  the  Contractor 
shall  furnish  and  place  all  material  necessary  to  provide  suit- 
able approaches  of  such  widths  and  to  such  extent  as  shown 
on  the  plan,  or  as  directed. 

266.  All  embankments  and  approaches  shall  be  maintained 
at  their  full  dimensions  until  the  completion  of  this  contract. 

PRICB  To   COVBR. 

267.  The  coat  of  all  labor  and  materials  required  to  pre- 
pare the  ground,  to  make  the  embankment  and  approaches  as 
specified,  to  make  all  necessary,  excavations  and  backfilling 
therein,  and  to  maintain  the  embankments  and  approaches  at 
their  designated  dimensions  until  the  completion  of  this  con- 
tract, shall  be  covered  by  the  contract  prices  for  the  structures 
over  or  in  connection  with  which  they  are  made. 


SLOPE  PAVEMENT. 
How  Laid. 

268.  Slope  pavement  shall  be  not  less  than  18  inches  in 
depth  and  shall  be  composed  of  sound  quarried  or  split  stones. 
Except  when  used  for  pinning  or  wedging,  the  stones  shall 
be  not  less  than  6  inches  thick  and  from  12  to  18  inches  long. 
They  shall  be  placed  by  hand  so  as  to  present  a  fairly  even 
surface,  and  have  their  longest  dimensions  approximately  per- 
pendicular to  the  side  of  the  embankment.  At  least  one-third 
of  the  stones  shall  extend  through  the  pavement.  Slope  pave- 
ment will  be  measured  by  its  superficial  area. 

Price  To  Cover. 

269.  The  contract  price  for  slope  pavement  shall  cover 
the  cost  of  all  labor  and  materials  required  to  lay  the  same 
complete,  in  place,  as' specified. 
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RESTORATION  OF  SURFACE  AND  CLEANING  UP. 
Bbbtosation  of  Unpated  BoadwayBj  Sidewaleb,  Etc. 

270.  At  such  time  aa  may  be  directed,  all  unpaved  road- 
ways, gntters,  and  sidewalks  affected  by  the  work  done  under 
tbiB  contract  shall  be  restored  by  the  Contractor  to  the  same 
eondition  in  which  they  were  at  the  time  of  the  opening  of 
bids  for  this  contract. 

Pavements,  Etc.,  Restohbd  By  Citt. 

271.  Unless  otherwise  required  by  the  plan,  all  roadway 
and  sidewalk  pavements,  cross-walks,  curbs,  etc.,  along  the 
line  of  the  work  (except  those  under  guarantee  for  mainte- 
nance by  the  paving  Contractor),  which  are  removed,  de- 
stroyedt  lost  or  injured  on  account  of,  or  during  the  construc- 
tion of  the  work  under  this  contract,  or  which  are  injured  by 
traffic  on  account  of  any  act  or  omission  on  the  part  of  the  Con- 
tractor, his  agents,  servants  or  employes,  in  the  prosecution 
of  the  work,  will  be  restored  and  adjusted  by  the  city  at  the 
expense  of  the  Contractor.  For  this  purpose,  before  the  com- 
pletion of  the  contract,  and  when  directed,  the  Contractor 
shall  pay  to  the  city  a  sum  of  money  sufficient  to  cover  the 
cost  of  restoring  and  adjusting  the  pavements,  cross-walks, 
curbs,  etc.,  the  amount  of  the  work  to  be  done  being  deter- 
mined by  the  Engineer,  and  the  cost  being  computed  at  the 
following  prices : 

Granite  block  with  concrete  foundation,  lar  and  gravel   (or 

cement  grout)   joints $  per  sq.  yd. 

Granite  block  pavement,  with  sand  foundation 

Medina  block  pavement,  with  concrete  foundation  (grouted 
joints)    

Brick  pavement  with  .concrete  foundation 

Brick  pavement,  with  sand  foundation 

Belgian  block  pavement 

Cobble  stone  pavement 

Macadam  pavement  

Iron  slag  pavement 

Wood  block  pavement 

Asphalt  block  pavement  over  10  yds 

Asphalt  block  pavement  under  10  yds 
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Sb«ct  a^halt  pavement,  witb  concrete  foundation,  over  10  yds. 
Sheet  asphalt  pavement,  with  concrete  foundation,  under  10 

yds. 

Asphalt  pavement,  without  concrete  foundation,  over  10  yds.. 
A^halt  pavement,  without  concrete  foimdaticm,  under  10  yds. 

Cement  Bidewalk  relaid $  per  tq.  ft. 

New  flag^ng 

Flagging  relaid      

Curbstone  reset,  sand  foundation $  per  lin    ft. 

Curbstone  reset,  concrete  foundation 

New  curbstone  furnished  and  set,  sand  foundation 

New  curbstone  furnished  and  set,  concrete  foundation 

Bridgestone  reset,  sand  foundation $  per  sq.  ft. 

Bridgestone  reset,  concrete  foundation 

New  bridgestone  furnished  and  set,  sand  foundation 

New  bridgestone  furnished  and  set,  concrete  foundation 

Pavements,  Etc.,  Restored  By  Contractor. 

272.  If  reqaireii  by  the  plan,  roadway  and  sidewalk,  pave- 
ments, croas-walkfl,  curbs,  etc.,  except  those  under  guarantee 
for  maintenauce,  shall  be  satisfactorily  restored  and  adjusted 
by  the  Contractor  at  such  times  as  may  be  direoted.  Sidewalk 
pavements  shall  be  restored  in  whole  flags,  squares  or  sec- 
tions which  shall  correspond  in  quality  and  appearance  with 
the  original  or  adjoining  flags,  squares  or  sections.  All  work 
and  materials  used  in  such  restoration  and  adjustment  shall 
conform  in  all  respects  to  the  standard  specifications  now  in 
use  by  the  city  for  similar  work  and  materials. 

Pavements,  Etc.,  Under  Gdarantbe. 

273.  All  pavements,  sidewalks,  cross-walks,  curbs,  etc.,  ex- 
isting at  the  time  of  the  opening  of  the  bids  for  this  contract, 
and  under  guarantee  for  maintenance,  shall  be  restored  and 
adjusted  by  the  parties  responsible  under  such  gnarautee,  and 
at  the  expense  of  the  Coutraotor.  If  not  so  restored  and  ad- 
justed during  the  progress  of  the  work,  the  Contractor  shall, 
when  directed,  pay  to  the  city,  before  the  completion  of  the 
contract,  a  sum  of  money  sufficient  to  cover  the  cost  of  having 
the  same  restored  and  adjusted  by  the  parties  responsible 
under  such  guarantee,  and  at  the  charges  for  the  restoration 
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of  the  same,  aa  set  forth  io  their  contracts  relating  thereto. 
Such  Bum  shall  be  accompanied  by  certificates  from  the  par- 
ties responsible  for  the  maintenance  of  the  pavements,  side- 
walks, cross-walks,  curbs,  etc.,  to  the  effect  that  such  sum  will 
be  accepted  by  them  aa  covering  the  entire  quantity  of  pave- 
ment, etc.,  to  be  restored  and  adjusted. 

Tempoeaey  Rbstoration. 

274.  At  such  times  as  may  be  directed  roadway  and  side- 
walk pavements,  cross-walks,  curbs,  etc.,  which  have  been  re- 
moved, whether  under  guarantee  or  not,  shall  be  temporarily 
restored  by  the  Contractor  to  the  satisfaction  of  the  Engineer. 

Chanoe  op  Pavement,  Etc. 

275.  When  the  kinds  of  pavements,  sidewalks,  cross-walks, 
curbs,  etc.,  in  any  street  affected  by  this  contract,  are  changed 
after  the  bids  are  opened  and  before  work  ia  commenced,  the 
Contractor  will  not  be  re<luired  to  make  permanent  restoration 
of  the  new  pavement,  sidewalks,  cross-walks,  curbs  etc.,  dis- 
turbed, but  a  sum  of  money  sufBcient  to  pay  the  cost  of  re- 
placing the  kinds  of  pavement,  sidewalks,  cross-walks,  curbs, 
etc.,  which  were  there  at  the  time  Of  the  opening  of  the  bids 
Tor  this  contract,  will  be  deducted  from  the  amount  which 
would  have  been  payable  to  the  Contractor  upon  the  comple- 
tion of  the  contract,  had  the  character  of  pavements,  etc., 
not  been  changed,  and  such  cost  will  be  computed  at  the  prices 
stated  in  section  269. 

When  Nbw  Pavement  Is  Laid. 

276.  If  pavement,  sidewalks,  cross-walks,  curbs,  etc.,  are 
laid  where  none  existed  at  the  time  the  bids  for  this  contract 
were  opened,  the  Contractor  shall  excavate  and  remove  such 
portions  of  the  pavements,  sidewalks,  cross-walks,  curbs,  etc., 
and  their  foundations  as  may  be  necessary  for  the  prosecution 
of  the  work,  but  he  will  not  be  required  to  make  a  permanent 
restoration  of  them. 
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Tbbnchbs  Flooded. 

277.  Before  laying  any  paTements,  sidewalks,  cross-walka, 
curbs,  etc.,  the  trenches  shall,  if  required,  be  flooded  with 
water,  as  directed,  and  all  resulting  holes  or  depressions  shall 
be  filled  and  tamped  solid. 

*  UNNBCB88AEY   CbOSS   GuTTEBS. 

278.  All  cross  gutters  rendered  unnecessary  by  the  work 
under  this  contract  shall  be  removed  and  the  entire  street  in- 
tersection or  so  much  thereof  as  may  be  necessary  shall  be  re- 
graded  and  re-paved  as  herein  specified. 

Clkaninq-Up. 

279.  At  such  times  as  may  be  directed,  the  Contractor 
shall  remove  from  the  streets  all  materials  which  were  placed 
thereon  by  him  bs  a  consequence  of  performing  this  work, 
and  which  are  not  required  by  the  contract  to  be  left  as  part 
of  the  finished  work.  The  entire  work  and  portions  of  the 
street  affected  thereby  shall  be  left  in  a  satisfactory  condi- 
tion. The  sidewalks  and  cross-walks  shall  be  swept  clean  of 
all  material  which  may  have  accumulated  thereon  by  reason 
of  the  work  performed  under  this  contract,  and  if  required, 
they  shall  be  sprinkled  with  water  during  the  sweeping. 

Prices  To  Cover, 

280.  The  cost  of  all  the  labor  required  to  be  done  and  all 
the  materials  required  to  be  furnished  in  the  performance  of 
all  the  work  specified  in  Sections  . . . ,  inclusive,  shall  be  cov- 
ered by  all  the  contract  prices  for  all  the  items  for  which  there 
are  contract  prices. 
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[Proposed  substitute  for  Art.  206.] 
Pasacbapb  on  Dimensions  and  Reinhwcbuent. 


Reinforced  concrete  pipes  sfiall  have  tiie  following  general  dimensions 
and  details. 


lin.  Length. 

Min.  Thickness. 

4  feet 

2^  inches 

4  feet 

2>j  inches 

4  feet 

3      inches 

4  feet 

SVi  inches 

4  feet 

4      inches 

4  feet 

4K  inches 

4  feet 

5      inches 

4  feet 

5Ji  inches 

4  feet 

5'A  inches 

4  feet 

5M  inches 

4  feet 

6      inches 

78 
S4 

The  depth  and  details  of  socket  and  spigot  ends  shall  be  such  as  to 
insure  a  water  tight  joint  and  shall  meet  the  approval  of  the  Engineer. 

Reinforcement  shall  consist  of  wires,  rods,  expanded  metal  or  other 
standard  reinforcement  materia)  and  shall  be  so  disposed  as  to  cffideotly 
reinforce  the  pipe  when  laid,  at  all  points,  in  a  manner  satisfactory  to  the 
Engineer.  In  general  there  shall  be  a  clearance  between  the  reinforce- 
ment and  the  surface  of  the  pipe  at  least  equal  to  the  diameter  of  the 
bar  and  never  less  than  ^-mch. 


[Proposed  substitute  for  Art.  211.] 

CkUSHIHG  TlSTS. 

The  standard  crushing  requirements  shall  be  the  ability  of  the  pipe 
to  withstand  a  load  equivalent  to  (he  vertical  weight  of  backfilling  in  a 
trench  20  feet  deep,  on  the  assiunption  that  the  pipe  will  not  have  lateral 
support.  For  damp  yellow  clay  these  loads  are  assumed  to  be  as  follows 
when  supported  as  an  evenly  distributed  load  over  full  width  of  the  pipe 
and  the  pipe  is  supported  equally  throughout  the  180  degrees  of  invert 
without  lateral  support: 

24—  3,350  lbs.  per  lin.  ft.  pipe 

30—  4,400  lbs.  per  lin.  ft  pipe 

36—  4,800  lbs.  per  lin.  ft.  pipe 

42—  6,600  lbs.  per  lin.  ft.  pipe 

48—  6,600  lbs.  per  lin.  ft.  pipe 

54—  7,500  lbs.  per  lin.  ft.  pipe 

60—  e,000  lbs.  per  lin.  ft.  pipe 

66—  8,800  lbs.  per  lin.  ft.  pipe 

72—  9,400  lbs.  per  lin.  ft.  pipe 

78—10,000  lbs.  per  lin.  ft.  pipe 

84—10,400  lbs.  per  lin.  ft.  pipe 
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Shotdd  it  be  considered  too  difficult  to  make  the  loadings  on  the 
fall  dlBRieter  as  described,  the  tests  may  be  made  by  distributii^  s  load 
erenly  over  a  sand  box  area  of  45  degrees  on  each  side  of  the  upper 
center  line,  and  supporting  the  pipe  and  load  upon  an  equal  sand  area  at 
the  bottom.  In  this  case  in  onler  to  produce  bending  moments  at  the 
crown  whidi  would  be  produced  by  the  above  standard  loads,  the  loads 
■hall  be  according  to  the  fallowing  schedule: 

24—2,600  lbs.  per  lin.  ft.  pipe 

30—3.400  lbs.  per  lin.  ft  pipe 

36—3,700  lbs.  per  lin.  ft  pipe 

43—4,300  lbs.  per  lin.  ft.  pipe 

48—5,100  lbs.  per  lin.  ft  pipe 

54—5,800  lbs.  per  lin.  ft.  pipe  "^ 

60—6,200  lbs.  per  lin,  ft.  pipe 

66—6,800  lbs.  per  lin.  ft.  pipe 

72—7,300  lbs.  per  lin  ft.  pipe 

78—7,700  lbs.  per  lin.  ft.  pipe 

84—8,000  lbs.  per  lin.  ft.  pipe 

In  this  case,  however,  since  the  load  produces  a  less  bending  moment 
at  the  horizontal  points  or  springing  lines  than  when  the  standard  load 
is  allied  over  the  full  width  of  the  pipe,  or  as  it  is  in  actual  trench 
condition,  the  springing  line  of  the  pipe  when  analyzed  as  a  reinforced 
concrete  section  shall  have  enough  reinforcement  along  and  near  the 
outer  inrface  of  the  ring  to  give  a  calculated  moment  of  resistance  equal 
at  least  to  nine-tenths  of  the  calculated  moment  of  resistance  at  the  top 
and  bottom  points. 

Should  the  Engineer  prefer  to  use  concentrated  load  tests  by  applying 
the  load  along  knife  edge  bearing  and  supporting  the  pipe  upon  similar 
t>earing  at  the  base,  as  described  in  section  162,  then  the  loads  which  the 
pipe  shall  saftain  shall  be  as  follows : 

24—1,350  lbs.  per  lin.  ft.  pipe 

30— 1,7M  lbs.  per  Im.  ft.  ^pt 

36—1,900  lbs.  per  lui.  ft  pipe 

43—2,200  lbs.  per  lia  ft.  [upc 

48-^600  Ibi.  per  lin.  ft  pipe 

64—3.000  lbs.  per  lin.  ft  pipe 

eo— S.200  lbs.  per  Hn.  ft  pipe 

66—3,500  lbs.  per  lin.  ft.  pipe 

73—3,700  lbs.  per  lin.  ft  pipe 

78—4,000  [bs.  per  lin.  ft.  pipe 

84—4,100  lbs.  per  lin.  ft.  pipe 

In  this  esse  tlie  strength  of  the  pipe,  or  its  resistance  against  widen- 
ing at  the  horizontal  diameter  shall  be  tested  by  calctdalion  and  in  com* 
pariton  with  the  cakvtated  stretch  of  the  ring  at  the  top  ^rf  bottom 
«hall  conform  to  the  requirements  described  in  tfae  preceding  puaigr^h 
ioT  tests  with  90  degree  distribution  of  vertical  load. 


BEPORT  OF  SUB-COMMITTEE  ON  SPECIFICATIONS  FOR 
WOOD  BLOCK  PAVING. 

Tour  Sub-Committee  on  Wood  Block  Paving  appointed  for 
the  purpose  of  preparing  specifications  for  wood  block  pave- 
ments begs  leave  to  report  that  they  have  carefully  consid- 
ered the  specifications  of  the  Society  and  the  Association  for 
Standardizing  Paving  Specifications,  which  is  now  a  part  of 
this  Society.  The  two  specifications  above  referred  to  were 
very  nearly  alike,  only  a  variation  in  minor  requirements.  We 
have  endeavored  to  amalgamate  in  a  way  these  two  specifica- 
tions and  also  to  supplement  by  whatever  of  advancement  or 
improvement  may  have  been  acquired  by  experiment  or  ex- 
perience in  the  manufacture  or  use  of  wood  blocks. 

In  the  matter  of  woods  to  be  used,  the  specifications  here- 
with submitted  only  mention  four,  which  are  the  principal  sup- 
plica  to  be  drawn  from  in  most  of  the  United  States  and  Can- 
ada. There  may  be  local  conditions  which  could  be  supplied 
with  some  other  equally  good  wood  and  a  specification  might 
be  made  by  the  engineer  permitting  the  use  of  such  wood. 
There  are  woods,  however,  which  experience  has  shown  are  not 
desirable  to  use  in  the  present  state  of  the  industry  although 
time  might  show  a  method  whereby  such  woods  might  be  used. 
In  regard  to  the  fineness  of  the  wood,  we  think  that  a  specifi- 
cation which  is  the  most  simple  and  the  easiest  to  apply  should 
be  made  and  -have,  therefore,  made  a  change  simplifying  the 
requirements  and  following  the  Forest  Service  specifieationa 
for  structural  timber  in  a  way. 

There  has  been  quite  a  discussion  as  to  the  kind  of  oil  or 
preservative  to  use  and  attributing  some  of  the  defects  (if  you 
might  call  them  that,  more  particularly  "bleeding  and  bulg- 
ing;") of  wood  block  paving  to  the  use  of  a  tar  oil.  Tour 
committee  cannot  see  the  logic  of  the  argument  nor  the  lessen- 
ing of  such  defects  by  the  use  of  the  distillate  oil.    We,  how- 
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ever,  see  oo  reason  why  such  an  oil  should  not  be  used  success- 
fully but  can  see  no  reason  for  increasing  the  price  of  the 
preservative  fifty  (50)  per  cent,  without  any  apparent  ad- 
vantage. We,  therefore,  submit  a  specification  for  such  oil. 
We  have  endeavored  to  draw  a  specification  which  would  re- 
quire for  the  mixture  of  tar  and  oil  a  good  preservative  and 
waterproofing  oil.  We  are  of  the  opinion  that  the  so-called 
bleeding  and  bulging  of  creosoted  wood  block  paving  is  caused 
primarily  by  the  method  of  treatment  and  that  the  treating 
plants  have  been  trying  to  get  out  the  largest  quantity  of 
blocks  possible  without  paying  attention  to  the  proper  method 
of  treatment.  This  is  well  shown  in  the  paper  presented  to 
this  Society  by  Mr.  Teasdale  of  the  Forest  Product  Laboratory, 
Madison,  Wis.,  and  from  these  testa  it  is  very  evident  that  the 
method  of  treatment  influences  bleeding  almost  entirely  and 
not  the  quality  of  the  oil.  We  have  endeavored,  therefore,  to 
provide  a  way  for  the  engineer  to  have  a  proper  treatment 
made  and  which  would  add  practically  nothing  to  the  cost  of 
the  blocks. 

In  regard  to  the  remaining  paragraphs  of  the  specifications 
we  have  made  only  a  few  minor  changes  from  the  standard 
specifications. 

In  regard  to  the  thickness  of  the  concrete,  the  tendency  is 
to  increase  the  thickness  rather  than  diminish.  This  is  along 
the  right  lines  as  the  improvement  of  the  roads  allows  the 
transportation  of  larger  loads.  There  should  he  a  limit  as  to 
those  loads  to  at  least  protect  the  large  amount  of  paving  al- 
ready constructed. 

As  to  the  cushion  and  filler  several  methods  have  been  in- 
cluded as  different  conditions  as  to  traffic  and  local  conditions 
might  warrant  different  construction. 

These  specifications  are  gotten  up  for  use  of  the  engineers 
and  supervisors  on  wood  block  paving.  We  think,  however, 
that  it  would  be  an  excellent  idea  to  have  the  eonunittee  con- 
sult with  and  to  have  the  co-operation  of  the  lumber  mauu- 
facturera  and  also  the  wood  preservers,  and  we  would  recom- 
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mend  that  the  committee  be  authorized  to  take  the  m&tter  up 
with  similar  committee  of  the  lumber  manufacturerB  and  o£ 
the  wood  preservers '  association. 

Ellis  R.  Ddttoh. 

A.  W.  Dow. 

Committee. 

■      SPECIFICATIONS  FOE  CREOSOTED  "WOOD  BLOCK    " 
PAVING. 

[Thaw  Bp«cllle*tlDBB  havs  not  beea  adopUd,  but  are  printed  tor  iDtonnaUoD  and 


Note — ^These  specifications  will  be  modified  from  time  to 
time  to  beep  them  fully  up  to  date.  Suggestions  as  to  modifi- 
cations or  additions  are  solicited  and  should  be  sent  to  the  Sec- 
retary, or  to  Ellis  B.  Dutton,  City  Hall,  Minneapolis,  Minn., 
Chairman  of  the  Sub-Committee  on  Specifications  for  Wood  - 
Block  Paving,  and  George  W.  Tillson,  Boro  Hall,  Brooklyn, 
N.  Y.,  Chairman  of  General  Committee  on  Standard  Specifi- 
cations. 

Ct^TSMHTID,  191C. 

(Any  munklpalltr  will  be  glvan  trea  permlBBlDU  to  una  these  ipeeiacBUtiaa  or  inj 
part  OC  Uiem  upon  application  to  the  Secretary.) 


RECOMMENDED  BY  THE  SUB   COMMITTEE  ON    STANDARD 
SPECIFICATIONS  FOR  WOOD  BLOCK  PAVING. 


TiMBBB. 

1.  The  wood  to  be  treated  shall  be  Southern  Yellow  Pine, 
Norway  Pine,  Douglas  Fir  or  Tamarac ;  but  only  one  kind  of 
wood  to  be  used  in  any  one  contract. 

The  blocks  must  be  eut  from  good  grade  of  timber  which 
most  be  well  manufactured,  full  size,  square  batted  and  aquare 
edges,  free  from  the  following  defects:  Checks,  anBoand, 
loose  or  hoUow  knots,  knot  holes,  worm  holes,  througli  riiakea 
and  round  shakes  that  show  on  the  surface.  The  umolsr  ringi 
in  the  1-ineh,  which  begins  one  inch  from  the  center  of  the 
heart  of  th«  block,  shall  not  be  less  than  six.  In  ease  the 
block  doea  not  contain  the  hecirt,  the  1-inch  to  be  used  shaU 
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begin  with  the  annalar  ring  which  is  nearest  the  center  of  the 
heart.  No  block  ahall  contain  less  than  fifty  (50)  per  cent, 
of  heart  wood. 

SizB  OF  Blocks. 

S.  The  blocks  shall  be  from  five  (5)  to  ten  (10)  inches 
long,  but  shall  average  eight  (8)  inches.  The  depth  of  the 
blocks  shonld  be  four  (4)  inches  on  all  streets  where  there  is 
any  considerable  amount  of  heavy  traffic.  On  lighter  traffic 
streets  it  may  be  reduced  to  three  and  one-half  inches  (3%") ; 
or  to  three  (3)  inches  on  light  tratSc  or  residential  streets.  In 
case  the  blocks  are  three  (3)  inches  in  depth  they  shall  not 
exceed  eight  (8)  inches  in  length.  They  may  be  from  three 
to  four  inches  in  width,  but  in  any  one  city  block  all  of  them 
shall  be  of  uniform  width.  A  variation  of  one-sixteenth  (1-16) 
inch  shall  be  allowed  in  the  depth,  and  one-eighth  {^)  inch 
in  the  width  of  the  blocks  from  that  specified. 

Pbbsbbvativb. 

3.  The  preservative  to  be  used  shall  be  a  product  of  coal 
gas  or  eoke  oven  tar,  which  shall  be  free  from  all  adnltera- 
tiong  and  contain  no  raw  or  unfiltered  tars,  petroleum  com- 
pounds, or  tar  products  obtained  from  processes  other  than 
those  stated. 

The  specific  gravity  shall  not  be  less  than  one  and  eight 
hundredths  (1.08)  nor  more  than  one  and  fourteen  hundredths 
(1.14)  at  a  temperature  of  thirty-eight  (38)  degrees  centigrade. 

Not  more  than  three  and  one-half  (3^)  per  cent,  shall  be 
inaolnble  by  continuous  hot  extraction  with  benzol  and  chlor- 
oform. 

On  distillation,  which  shall  be  made  exactly  as  described 
in  Bulletin  Mo.  66  of  the  American  Railway  Engineering  and 
Maintenance  of  Way  Association,  as  shown  in  the  appendix 
to  these  specifications,  the  dntillate  based  on  water  tree  oil 
shall  be  within  the  following  limits  and  an  average  of  a  num- 
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bfir  of  teats  shall  show  a  mean  of  these  percentages,  tiz  :    Up 
W  150  d<^ees  Centigrade — Nothing  must  come  off. 

170  degreee  Centigrade    0  to  0.5  per  cent 

210  degrees  Centigrade    2  to  6     per  cent 

235  degrees  Centigrade    8  to  16  per  cent. 

315  degrees  Centigrade  30  to  45  per  cent 

355  degrees  Centigrade  45  to  60  per  cent 
The  gravity  of  distillate  distilling  between  235  degrees 
and  315  degrees  centigrade  shall  be  not  less  than  one  and  two 
hundredths  (1.02)  at  sixty  (60)  degrees  centigrade  compared 
with  water  at  sixty  (60)  degrees  centigrade. 

The  preservative  shall  contain  not  more  than  three  (3) 
per  cent,  of  water. 

The  manufacturer  of  the  blocks  shall  permit  full  and  com- 
plete sampling  at  all  times  and  places,  and  shall,  if  required, 
famish  satisfactory  proof  of  the  origin  of  the  preservative. 


Treatment. 

4.  The  blocks  shall  be  treated  in  an  air-tight  cylinder 
with  the  preservative  as  heretofore  specified.  They  shall  first 
be  snbjected  to  steam  at  a  temperature  between  220  degrees 
F.  to  240  degrees  F.  after  which  a  vacuum  of  not  less  than 
twenty  (20)  inches  shall  be  drawn  and  the  temperature  at  the 
same  time  maintained  at  150  degrees  F.  to  240  degrees  F. 
While  the  vacuum  is  still  on,  the  preservative  oil,  heated  to  a 
temperature  of  170  degrees  to  200  degrees  F.  shall  be  admitted 
and  pressure  gradually  applied  until  a  sufficient  amount  of 
the  preservative  oil  has  been  forced  into  the  blocks.  After 
this,  if  it  is  desired,  a  supplemental  vacuum,  steam  or  both 
shall  be  applied.  At  the  completion  of  thte  treatment  the 
blocks  shall  contain  not  less  than  'eighteen  (18)  pounds  of 
water  free  oil  per  cubic  foot  of  wood  contained  in  that  par- 
ticniar  charge.     Not  more  than  ten   (10)  per  cent,  of  excess 

*Note— This  amount  may  range  from  sixteen  (Iff)  to  twenty^  (20) 
pounds,  at  the  discretion  of  the  Engineer,  dependent  on  local  conditioiu. 
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above  the  amount  specified  ahall  be  allowed.  They  shall,  after 
treatmeot,  show  satisfactory  penetration  through  and  through 
of  the  preservative,  and  all  blocks  that  have  been  warped, 
cheeked  or  otherwise  injured  in  the  process  of  treatment  shall 
be  rejected. 

The  surface  of  the  blocks  shall  be  clean  and  free  from 
any  deposit  of  tar  or  other  foreign  Bubstanee. 

Inspection. 

5.  The  blocks,  shall  be  inspected  at  the  plant  and  the  man- 
ufacturer of  the  blocks  shall  equip  his  plant  with  all  the  neces- 
sary gauges,  appliances  and  facilities  to  enable  the  inspector 
to  satisfy  himself  that  the  requirements  of  the  specifications 
are  fulfilled.  He  shall  allow  an  anthorized  representative 
of  the  city  to  inspect  all  materials  and  all  parts  of  the  plant 
during  the  manufacture  of  the  paving  blocks. 

After  delivery  upon  the  street  the  blocks  shall  be  sub- 
jected to  a  further  inspection  and  all  imperfect  blocks  shall 
be  rejected  and  removed  from  the  street  by  the  Contractor. 

•  FODNDATION. 

6.  The  base  shall  be  of  concrete  made  in  accordance  with 
the  specification  of  concrete  paving  foundations  and  shall  be 
preferably  six  (6)  inches  in  thickness.  At  the  discretion  of 
the  Engineers  on  lighter  trafBc  streets  the  thickness  may  be 
reduced  to  five  (5)  inches. 

CUSHION. 
A — Sand. 

7.  The  blocks  shall  be  laid  on  a  sand  cushion  one  (1) 
inch  in  thickness  spread  on  the  concrete  foundation.  The  sand 
enshioa  shall  be  struck  by  templates  to  a  surface  parallel  to 
the  grade  and  contour  of  the  finished  pavement  in  such  a  man- 
ner that  when  the  blocks  are  set  aud  properly  bedded  in  the 
sand,  the  tops  shall  conform  accurately  to  the  finished  grade 
of  the  pavement.  The  sand  used  in  this  cushion  shall  all  pass 
a  quarter  inch  screen  and  be  clean  and  sharp. 
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8.  Upon  the  concrete  fotuidation  ahall  be  apread  a  layer 
of  mortar  one  (1)  inch  in  thickness  and  made  of  one  part 
of  Portland  cement  of  the  character  provided  for  use  in  the 
foundation  and  three  parts  of  sand.  Only  sufficient  water 
shall  be  added  to  this  mixture  to  insure  a  proper  setting  of 
the  cement,  the  intention  being  to  produce  a  granular  mix- 
ture which  may  be  raked  to  the  desired  grade.  The  mortar 
shall  be  thoroughly  mixed  and  shall  be  spread  in  place  on 
the  foundation,  immediately  in  advance  of  the  block  laying, 
to  such  a  thickness  that  when  the  blocks  are  set  and  properly 
bedded  in  the  mortar,  their  tops  shall  conform  accurately  to 
the  finished  grade  of  the  roadway.  The  concrete  foundation 
shall  be  cleaned  and  swept  and  shall  be  thoroughly  dampened 
immediately  in  advance  of  placing  the  mortar  bed.  The  mor- 
tar bed  shall  be  struck  by  templates  to  a  surface  parallel  to 
the  grade  and  contour  of  the  finished  pavement. 

C — BrTDMIHODS. 

9.  Under  special  conditions,  especially  'where  vibration 
may  be  expected,  mortar  cushion  may  he  omitted  and  a  bitom- 
inoua  coating,  spread  upon  a  smoothly  finished  and  thoroughly 
dry  concrete  base,  substituted  therefor. 

Filler. 

10.  When  the  blocks  are  laid  upon  the  sand  cushion  the 
joints  between  the  blocks  shall  be  filled  with  a  suitable  bitum- 
inous filler. 

When  the  blocks  are  laid  upon  a  mortar  or  bitumiuomi 
cushion  the  joints  may  be  filled  with  sand  or  bituminoua  filler 

ExPAKsiov  Joints. 

11.  A  longltadinal  eximnsion  joint  not  less  than  three- 
quarters  (%)  of  an  inch  in  width  and  flUed  with  s  BoHable 
bituminous  filler  shall  be  placed  along  the  curbs. 
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Latino  Blocks. 

12.  Upon  tlie  bed  thns  prepared  the  blocks  shall  be  care- 
fnlly  set  with  the  fiber  of  the  wood  vertical  in  straight  parallel 
conraes,  except  that  one  row  of  blocks  shall  be  placed  parallel 
with  the  curb  aad  three-qnarterB  of  an  inch  therefrom. 

The  blocks  shall  be  laid  by  setting  tiiem  loosely  together 
on  the  cnahiin  coat,  but  no  joint  shall  be  more  than  one-eighth 
i%)  inch  in  width.  Nothing  but  whole  blocks  shall  be  used, 
except  in  starting  a  course  or  in  such  other  cases  as  the  city 
may  direct,  and  in  no  case  shall  the  lap  joint  be  less  than  two 
(2)  inches.  Closnres  shall  be  carefully  cut  and  trimmed  by 
experienced  men.  The  portions  of  the  blocks  ased  for  closure 
most  be  free  from  check  or  other  fracture,  and  the  ent  end 
mnst  have  a  surface  perpendicular  to  the  top  of  the  block  and 
cut  to  the  proper  angle  to  give  a  close  tight  joint. 

After  the  blocks  are  placed,  they  shall  be  rolled  parallel 
and  diagonal  to  the  curb  by  a  steam  roller  weighing  at  least 
five  (5)  tons  until  the  surface  becomes  smooth  and  is  brought 
truly  to  the  grade  and  contour  of  the  fiuished  pavement.  When 
laid  on  a  mortar  bed,  the  rolling  shall  be  completed  before  the 
mortar  has  set  and  all  mortar  that  has  set  before  the  blocks 
are  in  place  and  rolled  shall  be  discarded  and  replaced  by 
fresh  mortar. 

After  the  blocks  have  been  thoroughly  rolled,  the  joints 
between  them  shall  be  filled  with  the  filler  selected. 

After  inspection  by  the  proper  city  official,  the  surface  of 
the  wood  block  pavement  shall  be  covered  to  a  depth  of  about 
one-half  (%)  inch  with  fine  screened  sand.  This  sand  is  to 
be  left  upon  the  pavement  for  such  time  as  may  be  directed 
by  the  proper  city  official,  after  which  it  shall  be  swept  up 
and  taken  away  by  the  Contractor. 

Note — ^Engineers  should  not  use  this  specification  as  a 
whol6,  but  should  make  a  selection  of  material  and  method  ' 
where  more  than  one  is  indicated  under  the  different  headings. 
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SPECIFICATIONS  FOR  ANALYSIS  OF  COAL  TAR  CREOSOTE. 
Sampi-b. 

18.  In  view  of  the  fact  that  eyerything  depends  upon  the 
samples  taken  for  analysis,  too  much  care  cannot  be  used  to 
make  Hare  that  such  samples  are  strictly  average  ones  to  the 
whole  bulk  of  the  oil 

To  this  end  the  oil  should  be  completely  liqai^ed  and  well 
mixed  before  any  samples  are  taken.  Wherever  possible,  a 
drip  sample  of  not  less  than  two  gallons  should  be  taken, 
commencing  after  the  oil  has  started  to  run  freely.  Where 
this  cannot  be  done,  as  for  instance  in  large  storage  tanks, 
samples  should  be  taken  from  various  depths  in  the  tank,  by 
means  of  a  tube  or  bottle,  the  number  of  samples  depending 
on  local  conditionB. 

For  taking  samples  during  the  process  of  treatment,  it  is 
desirable  to  take  a  sample  of  oil  from  the  storage  tank  abont 
one  foot  from  the  bottom  of  the  tank  before  the  cylinder  is 
filled,  and,  where  possible,  a  sample  directly  from  the  cylinder 
during  the  process  of  treatment.  For  this  purpose  a  ther- 
mometer well,  as  shown  in  attached  figure,  is  recommended. 

The  sample  to  be  analyzed  should  be  thoroughly  liquified 
by  heating  until  no  crystals  adhere  to  a  glsfcs  stirring  rod, 
and  also  well  shaken,  after  which  one-half  shall  be  taken  for 
analysis  and  the  balance  reserved  as  a  check  test. 

Apfabatds. 
14.  The  apparatus  for  distilling  the  tar  oil  or  creosote 
must  consist  of  a  stoppered  glass  retort  similar  to  that  shown 
in  diagram,  having  a  capacity  as  nearly  as  can  be  obtained  of 
eight  ounces  up  to  the  bend  of  the  neck  when  the  bottom  or 
retort  and  the  mouth  of  the  offtake  are  in  the  same  plane.  A 
nitrogen -filled  mercurj'  thermometer  of  good  standard  make, 
divided  into  fall  degrees  centigrade,  must  be  used  in  con- 
nection therewith.  The  bulb  of  the  retort  and  at  least  two 
tnehes  of  the  neck  must  be  and  remain  covered  with  a  shield 
of  heavy  asbestos  paper,  shaped  as  shown  in  diagram,  daring 
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the  entire  prooess  of  distillation,  so  as  to  prevent  heat  radia- 
tion, and  between  the  bottom  of  the  retort  and  the  flame  of 
the  lamp  or  burner  two  sheets  of  wire  gauze,  each  20-me8h  fine, 
and  at  least  six  inches  square,  must  be  placed. 

It  ia  also  recommended  that  the  flame  be  protected  against 
air  currents.  An  ordinary  tin  can,  from  which  a  portion  of 
the  bottom  and  all  of  the  top  have  been  removed,  placed  on 
a  support  attached  to  the  burner,  as  shown  on  diagram,  has 
been  found  to  answer  the  purpose. 

Distillation.  , 
15,  Before  beginning  the  distillation,  the  retort  should 
be  carefully  weighed  and  exactly  one  hundred  grammes  of 
the  oil  placed  therein,  the  same  being  placed  in  the  retort. 
The  thermometer  should  be  inserted  in  the  retort  with  the 
lower  end  of  the  bulb  one-half  inch  from  the  surface  of  the 
oil,  and  the  condensing  tube  attached  to  the  retort  by  a  tight 
cork  joint.  The  distance  between  the  bulb  of  the  thermometer 
and  the  end  of  the  condensing  tube  should  not  be  less  than 
twenty  nor  more  than  twenty-four  inches,  and  during  the 
progress  of  the  distillation,  the  thermometer  must  remain  in 
the  position  originally  placed. 

The  distillates  should  be  collected  in  weighed  bottles  and 
all  fractions  determined  by  weight.  Reports  are  to  be  made 
on  the  following  fractions: 

0  to  170  degrees  centigrade. 

170  to  200  degrees  centigrade. 

200  to  210  degrees  centigrade. 

210  to  285  degrees  centigrade. 

2SS  to  270  degrees  centigrade. 

270  to  315  degrees  centigrade. 

315  degrees  centigrade  and  atMve. 

Por  practical  purposes  there  will  be  no  need  of  reporting 
on  all  of  these  fractions  It  will  be  sufficient  to  report  on  the 
fractions  as  follows: 

D  degrees  centigrade. 

itigrade. 

itigrade. 

_„  __        Itigrade. 

Above    315  degrees  centigrade. 
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Reports  are  to  be  made  on  individual  fractions.  In  making 
saeh  reports  it  is  to  be  distinctly  nnderstood  that  these  frac- 
tions do  not  necessarily  refer  to  individual  compounds.  Id 
other  words,  the  fractions  between  210  and  235  degrees  will 
not  necessarily  be  all  napthalene,  but  will  probably  contain  a 
number  of  other  compoondB.  The  distillation  should  be  a 
continuous  one,  and  should  take  about  forty-five  minutes. 
When  any  measurable  quantity  of  water  is  present  in  the  oil, 
the  distillation  should  be  stopped,  the  oil  separated  from  the 
water,  and  returned  to  the  retort,  when  the  distillation  should 
be  recommenced  and  the  previous  readings  discarded.  In  ob- 
taining water-free  oil,  it  will  be  desirable  to  free  about  300 
to  600  cc.  of  the  oil  by  using  a  large  retort  and  using  100 
grammes  of  the  water-free  oil  for  the  final  distillation.  la 
the  final  report  as  to  fractions  a  correction  must  be  made  of 
the  amount  of  water  remaining,  so  that  the  report  may  be 
made  on  the  basis  of  a  dry  oil. 


REPORT  OF  SUB-COMMITTEE  OX  BITUMINOUS 
PAVING  SPECIFICATIONS. 

Your  Sub-Committee  on  Bituminous  Concrete  Paving  pre- 
pared a  report  for  submission  to  the  meeting  of  the  Society  in 
Boston  during  October,  1914,  which  consisted  of  a  mcJdification 
of  the  previously  published  specifications  of  the  A.  S.  P.  S.  for 
bituminous  concrete.  At  a  session  of  the  committee  held  before 
the  meeting  of  the  Society  it  was  suggested  that  an  effort  be 
made  to  clear  up  the  question  as  to  whether  or  not  the  pro- 
posed specification  was  an  infringement  of  the  patents  held  by 
the  Warren  Brothers  Company,  on  what  is  known  as  the 
Bitulithic  pavement.  Several  sessions  of  the  sub^comraittee 
were  held,  and  at  least  one  session  of  the  General  Committee, 
to  discuss  the  subject,  at  which  a  representative  of  the  Warren 
Brothers  Company  was  present.  It  was  decided  the  most  ef- 
fectual method  of  procedure  was  to  endeavor  to  come  to  an 
agreement  with  the  Warren  Brothers  Company  and  submit  two 
specifications,  one  of  which  should  be  the  Bitulithic  specifica- 
tion and  the  other  a  non-infringing  specification  for  a  bitumin- 
ous concrete  pavement  which  your  sub-committee  could  recom- 
mend as  in  keeping  with  good  practice.  This,  in  effect,  was  the 
understanding  your  sub-committee  had  of  its  instructions.  As 
it  was  recognized  no  report  along  these  lines  could  he  agreed 
upon  and  presented  to  the  meeting  of  the  Society  then  in  ses- 
sion, the  representative  of  the  Warren  Brothers  Company,  Mr. 
George  C.  Warren,  waa  requested  to  take'a  copy  of  the  tenta~ 
tive  report  of  the  sub-eommittee  for  his  consideration  and  to 
suggest  such  modifications  thereof  as  his  company  would  be 
witling  to  agree  do  not  infringe  the  Bitulithic  patents,  with  a 
view  to  having  both  specifications,  that  is,  the  Bitulithic  and 
the  open  or  non- in  fringing  specification,  adopted  by  the 
Society. 
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In  response  to  this  request  a  letter  was  received  by  the  sub- 
committee from  the  Warren  Brothers  Company,  dated  Febru- 
ary 6, 1915,  setting  forth  at  length  their  position  on  the  matter. 
Without  embodying  the  letter  in  full  in  this  report,  which 
seems  hardly  necessary,  the  following  paragraph  quoted  from 
the  letter  seems  to  aum  up  pretty  clearly  their  position : 

"In  order  that  you  may  further  appreciate  the  broad  scope 
of  all  our  patents  with  respect  to  combinations  of  mineral  ag- 
gregate and  bituminous  materials  and  that  you  may  better  ap- 
preciate the  basis  of  the  statement  made  above,  that  we  believe 
our  patents  cover  everything  which  can  be  devised  as  an  im- 
provement on  standard  sheet  asphalt  (in  which  we  include 
'Topeka')  anH  the  'open  mixture,'  we  could  call  your  par- 
tieular  attention  to  several  of  our  30  patents,  coverings  meth- 
ods, processes,  apparatus,  manufacture  of  bitumen  and  result- 
ing pavements,  etc." 

In  view  of  so  great  breadth  of  claims,  which  was  further 
amplified  in  the  letter  quoted  from,  your  sub-committee  did 
not  consider  anything  would  be  accomplished  by  continuing 
the  discussion,  which  must  have  been  done  by  letter,  and  eon- 
sumption  of  much  time,  as  all  parties  were  widely  separated. 

Your  sub-committee,  therefore,  abandoning,  for  the  present 
at  least,  the  attempt  to  reconcile  the  patent  claims  of  the  War- 
ren Brothers  Company  and  the  opinions  of  engineers  who  are 
disposed  to  dispute  the  universal  application  of  their  claims 
to  all  good  bituminous  concrete  construction,  beg  to  submit  the 
following,  which  is  a  revision  of  the  specifications  adopted  by 
the  Association  for  Standardizing  Paving  Specifications  at 
their  meeting  February  24-28,  1913. 

It  is  proposed  to  abandon  the  use  of  two  distinct  speciflcat- 
tions  designated  as  "X"  and  "Y"  because  of  the  slight  dif- 
ferences between  the  two  in  most  respects  and  the  confusion 
resulting  from  issuing  two  standard  specifications,  both  termed 
Bituminous  Concrete.  There  are,  however,  two  gradings  of 
mineral  aggregate  presented,  designated  as  "X"  and  "Y," 
either  of  which  may  be  consistently  used  with  the  rest  of  the 
specifications. 
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It  is  our  underat&Dding  that  the  term  Bituminons  Concrete 
is  properly  applied  to  any  mixture  suitable  for  paving  pur- 
poses, composed  of  broken  stone,  sand  (or  other  fine  mineral 
matter)  and  bituminous  cement,  mixed  together  before  being 
laid,  and  which  ia  laid  while  in  a  plastic  condition.  To  this 
description,  to  be  consistent  with  the  definition  of  Bituminous 
Concrete  adopted  by  the  Society,  should  be  added  "there  must 
be  stone  enough  in  iU  composition  to  form  an  important  part 
thereof  and  add  to  its  strength  and  durability." 

The  following  specifications  have  been  drawn  up  in  accord- 
ance with  this  definition. 

It  is  our  belief  that  bituminous  concrete  may  be  suecesa- 
fully  used  as  a  paving  material  under  a  great  variety  of  con- 
ditions and  traffic ;  that  it  ia  adapted  to  use  on  a  standard  con- 
crete base  and  on  a  well  constructed  macadam  base,  either  new 
or  old,  and  therefore  finds  an  especial  field  in  providing  a 
permanent  wearing  surface  for  old  macadam. 

In  the  preparation  of  these  specifications  we  have  endeav- 
ored to  recommend  only  methods,  proportions  and  materials 
that  Iiave  been  tried  and  proved  successful  under  a  variety  of 
conditions.  For  this  reason  only  the  bituminous  cements  have 
been  considered  that  retain  approximately  their  original  con- 
sistency after  going  through  the  process  of  mixing  and  laying 
and  are  permanent  in  quality  thereafter,  excluding  from  con- 
sideration in  this  connection  emulsions,  oils  volatile  in  charac- 
ter) and  cements  softened  with  light  fluxes  so  that  they  may  be 
worked  cold  or  at  low  temperatures.  Thus  the  cements  specified 
are  practically  solid  at  ordinary  atmospheric  temperatures  and 
require  to  be  heated  and  mixed  with  the  stone  and  sand  while 
they  are  hot.  The  processes  specified  require  the  use  of  stand- 
ard machinery  in  which  the  bituminous  cement  is  not  exposed 
directly  to  the  action  of  fire  during  the  process  of  mixing. 

In  these  particulars  we  have  endeavored  to  be  conservative, 
believing  there  is  danger  in  offering  anything  but  tried  and 
proved  materials  and  methods  in  a  standard  speoifioation. 
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We  do  not  consider  that  the  following  speeiiioations  should 
be  used  in  their  entirety  exactly  as  written  in  any  oase,  as  the 
effort  has  been  made  to  produce  specifications  general  in  char- 
acter which  may  be  adapted  to  varying  conditions  of  traffic. 
Thus  the  extreme  range  of  penetration  for  asphaltie  cement 
has  been  made  from  40  to  85  which  is  too  wide  a  range  to 
admit  for  any  particular  case.  A  penetration  of  40  will  give  a 
hard  and  stable  pavement,  while  85  will  give  a  pavement  too 
soft  for  heavily  traveled  streets.  The  choice  shonld  he  made 
to  meet  conditions  and  the  specifications  applying  to  any  par- 
ticular case  drawn  closer  within  the  limits  named  for  pene- 
tration, working  temperatures,  etc.  The  engineer  in  charge 
should  secure  complete  reliable  analyses  of  the  bituminous 
cements  he  contemplates  using  from  chemists  making  a  spe- 
cialty of  bituminous  products  and  compare  them  on  all  ins- 
portant  points,  not  considering  the  same  necessarily  satisfac- 
tory because  the  results  come  within  the  limits  specified. 

Asphaltie  cements  made  from  both  natural  and  manufac- 
tured asphalts  come  within  the  requirements  of  the  follo\ving 
speeifieations. 

Tour  committee  has  offered,  as  stated  above,  two  gradings 
of  the  aggregate  designated  for  convenience  as  "X"  and  "Y," 
between  which  the  engineer  should  make  choice  before  pre- 
senting the  specifications  to  bidders. 

It  is  not  attempted  to  pass  upon  the  validity  of  certain 
patents  that  have  been  issued  for  pavements,  and  the  various 
municipalities  that  may  adopt  grading  "X"  are  advised  to 
determine  their  own  policies  as  to  the  recognition  of  such 
patents. 

Grading  "Y,"  however,  we  believe  provides  for  a  construc- 
tion about  which  there  can  be  no  question  raised  of  patent 
infringement. 

Respectfully  submitted, 

Linn  White, 
Chairman,  Committee  on  Bituminous  Paving. 


SPECIFICATIONS  FOR  BITUMINOUS  CONCREyTE 
PAVEMENT. 
RECOMMENDED  BY  THE  SUB-COMMITTEE  ON  STAND- 
ARD SPECIFICATIONS  FOR  BITUMINOUS  PAVING. 


The  contractor  will  be  required  to  do  all  of  the  grading 
necessary  to  bring  the  surface  to  the  proper  subgrade  as  de- 
termined by  the  lines  and  grades  given  by  the  engineer.  If 
the  material  at  subgrade  is  of  an  unstable  character  and  unfit 
for  foundation  the  contractor  shall  make  such  additional  exca- 
vation as  may  be  determined  by  the  engineer  and  refill  with 
approved  material.  After  all  necessary  grading  has  been  done 
to  bring  the  surface  to  subgrade,  the  street  shall  be  thoroughly 
rolled  with  an  approved  road  roller,  weighing  not  less  than  10 
tons.  If  settlement  occurs  the  depression  shall  be  Ulled  and 
then  re-rolled  until  the  surface  is  solid,  uniform  and  parallel 
with  the  grade  and  cross  section  of  the  finished  pavement.  All 
filling  shall  be  free  from  animal  or  vegetable  matter  and  of  a 
character  approved  by  the  engineer.  In  cases  of  spongy  or 
yielding  subgrade  some  other  means  besides  ordinary  rolling 
and  sprinkling  must  be  employed  to  obtain  satisfactory  com- 
paction of  the  subgrade.  In  the  case  of  loose*  sandy  soils  a 
small  amount  of  cinders,  gravel  or  fine  crushed  stone  spread 
over  the  surface  will  often  put  it  in  a  condition  to  be  com- 
pacted under  the  roller.  In  the  case  of  clay  soils  that  puddle 
up  and  wave  or  creep  under  continued  rolling  it  is  best  to  roll 
as  dry  as  possible  and  to  be  sparing  in  the  use  of  water  when 
rolling  the  first  layer  of  macadam.  Cinders,  gravel  or  stone 
screenings  will  often  help  in  rolling  such  subgrades. 
Sdb-Drainaob. 

When  the  soil  is  of  such  a  character  that  it  retains  an  ex- 
cessive amount  of  moisture,  such  as  clay  subject  to  swelling  or 
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heaving  tinder  the  action  of  frost,  or  sands  similar  to  quiek 
sand  that  do  not  afford  a  ready  natiural  drainage,  sab-drains 
should  be  provided. 

These  may  be  of  two  general  kinds ;  ^rst,  tile  drains  of  open 
poroas  material  or  vitrified  tile  laid  with  open  joints;  aeoond, 
trenches  filled  with  broken  stone,  gravel,  cinders  or  other  simi- 
lar material. 

In  some  cases  it  may  be  snffieient  to  constmet  a  sub-drain 
on  each  aide  of  the  roadway  at  or  near  the  lines  of  the  gutters, 
but  when  the  aoil  is  of  a  very  wet  nsiture  it  may  be  advisable 
to  lay  additional  lines  of  drains  which  m^^  be  in  or  near  the 
middle  of  the  roadway.  This  system  of  drains  may  be  varied 
by  diagonal  lines  of  drains  rtmning  from  near  the  crown  of 
the  roadway  to  the  gutters. 

In  all  oases  the  drains  shonld  have  connections  with  tit& 
enlisting  sewers,  oatcbbasins  or  inlets. 

New  Macadau  Foundation. 

If  the  pavement  is  to  be  laid  on  a  new  macadam  foundation 
or  base  the  latter  shall  be  built  as  follows: 

The  total  thickness  of  the  macadam  base  will  vary  aeeord- 
ing  to  oharacter  of  soil,  drainage,  kind  of  stone  available,  etc. 
In  general,  the  macadam  base  should  be  constrBCted  of  In^ken 
stone  which  is  sound,  hard  and  durable  luder  trafSe.  The 
broken  stone  should  be  separated  into  different  sizes  by  screen- 
ing, the  smaller  sizes  with  the  dust  being  used  to  fill  and  bond 
together  the  tai^r  sizes.  The  thickness  of  the  base  should  be 
regulated  by  experience  in  constructing  ordinary  waterbound 
macadam  roads  in  similar  situations,  the  total  thickness  of 
pavement,  including  wearing  surface,  being  made  the  same  or 
a  little  less  than  well  constracted  macadam. 

After  the  subgrade  has  been  properly  prepared,  spread  a 
layer  of  clean  stone  passing  a  three  (3)  to  three  and  one-half 
(3^)  inch  revolving  screen  and  held  on  a  two  (2)  inch  screen 
to  a  depth  sufBeient  when  thoroughly  rolled  to  form  about  two- 
thirds  (%)  of  the  total  thickness  of  the  base.    The  thickneaa 
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of  this  layer  should  be  regulated  by  laying  on  the  subgrade  at 
proper  intervals  cubical  blocks  of  wood  of  the  proper  dimen- 
siona  to  give  the  desired  thiekaeM.  Over  this  layer  of  stone 
spread  with  shovels  stone  screenings  in  sufficient  quuitity  to 
fill  the  voids  between  the  larger  stone.  The  screenings  should 
be  spread  gradually  and  thoroughly  rolled  with  a  road  roller 
weighing  at  least  10  tons  during  the  process  of  spreading  the 
screenings.  As  the  screenings  are  worked  into  the  coarse  stone 
under  the  roller,  more  should  be  added  here  and  there  where 
voids  appear.  At  first  the  rolling  should  be  done  dry  until 
the  stone  appears  to  be  well  filled,  then  the  surface  should  be 
well  sprinkled  and  again  rolled,  the  rolling  and  sprinkling 
continued  until  the  layer  of  stone  is  thoroughly  compacted  and 
no  more  screenings  can  be  forced  in.  Just  enough  screenings 
shall  be  used  to  311  and  bond  the  stone,  leaving  no  surplus 
screenings  on  the  top. 

The  above  method  may  be  varied  by  using  the  crusher  run 
of  stone  without  the  addition  of  any  other  filler  where  the 
small  sizes  are  not  in  exeess.  Also  a  filler  other  than  stone 
screenings,  such  as  bank  gravel  or  sand,  may  be  used  in  some 
eases  where  experience  with  the  materials  available  shows  bet- 
ter results  can  be  obtained.  Under  some  conditions  the  char- 
acter of  soil  and  stone  available  may  be  sueh  as  not  to  reqtdre 
the  use  of  any  filler  with  the  stone  of  the  first  course.  The 
specifications  ^ven,  however,  represent  the  best  average  prac- 
tice where  stone  with  bonding  value,  such  as  limestone  or  trap 
rock,  can  be  obtained. 

When  the  first  layer  of  macadam  is  completed  as  specified, 
spread  a  second  layer  of  clean  stone  passing  a  two  (2)  or  two 
and  one-half  (214)  inch  screen  and  held  on  a  one  (1)  inch 
screen  to  a  depth  sofficient  when  thoroughly  rolled  to  form  the 
remaining  one-third  {%)  of  the  total  thickness  of  the  base. 
Over  this  layer  of  stone  spread  evenly  with  shovels  stone 
BflreeatingB  and  roll  with  the  application  <^  water  by  sprinkling. 
The  apriokling  and  rolling  shall  be  eontinaed  until  the  stone 
k  well  bonded  and  until  no  more  compression  can  b«  observed 
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under  the  roller.    Just  enough  filler  should  be  used  to  s 
plish  this  purpose  and  not  enough  to  form  a  layer  or  film  over    - 
the  surface  of  the  stone.    It  is  better  not  to  fill  the  stone  quite 
flush,  leaving  the  coarse  particles  of  atone  slightly  projecting, 
so  as  to  have  a  coarse,  grainy  base  upon  which  to  put  the  wear- 
ing surface. 

As  an  alternate  method  of  construction  the  macadam  may 
be  well  filled  with  screenings,  watered  and  rolled  until  flushed 
up  smooth.  Over  the  surface  of  the  macadam  base  thus  con- 
structed shall  be  spread  a  layer  of  clean  stone  of  a  size  to  pass 
a  two  (2)  inch  ring  and  be  retained  on  a  one  (1)  inch  ring. 
This  layer  of  stone  shall  average  one  and  a  half  {V^)  inches 
or  practically  only  one  stone  deep  and  is  for  the  purpose  of 
forming  a  binder  or  key  between  the  base  and  wearing  surface 
and  thus  preventing  lateral  displacement  of  the  surface.  After 
being  spread  evenly  it  shall  be  lightly  rolled,  only  enough  to 
partially  imbed  the  stone  and  set  them  flrmly  in  place  without 
crushing  or  forcing  the  fine  material  up  from  below  to  fiU  the 
surface  voids.  The  final  rolling  should  be  done  while  the 
macadam  base  is  still  moist  and  comparatively  soft. 

The  thickness  of  the  pavement,  including  base  and  wearing 
surface,  should  vary  according  to  local  conditions  and  should 
be  fixed  by  the  engineer  in  charge  when  all  the  varying  con- 
ditions of  soil,  drainage,  trafiHc  and  materials  of  construction 
are  understood.  In  general,  a  thickness  of  macadam  base  of 
eight  inchea  with  a  wearing  surface  of  two  inches  will  be 
enough  for  any  except  the  most  adverse  conditions,  and  a  base 
of  four  to  four  and  one-half  inches  with  a  wearing  surface 
of  from  one  and  one-half  to  two  inches  will  meet  the  most 
favorable  conditions  of  firm,  unyielding  soils  and  light  trafBc. 

Old  Macadam  PonNDATioN. 

If  tbe  pavement  is  to  be  laid  on  an  old  macadam  founda- 
tion, the  surface  shall  be  thoroughly  swept  and  cleaned  of  all 
fine  material  that  may  be  caked  upon  the  surface  of  the  stone 
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or  lying  loose   as  dust,   thereby   exposing  the   clean,   coarse 
stone  for  the  reception  of  the  bituminous  concrete. 

If  the  old  macadam  doea  not  present  the  desired  coarse, 
grainy  surface,  or  is  not  at  proper  and  satisfactory  grade  after 
cleaning,  it  shall  be  spiked  up  and  redressed  to  the  desired 
crown  and  grade,  the  coarse  stone  being  brought  to  the  top  by 
harrowing  or  otherwise,  or  new  stone  added  where  needed.  It 
shall  then  be  watered  and  rolled  until  thoroughly  compacted. 
If  the  result  is  not  the  required  coarse,  grainy  surface,  a  layer 
of  clean  stone  ^tall  be  spread  and  lightly  rolled  as  described 
above  in  the  paragraph  relating  to  new  macadam  foundation. 

CoNOBETE  Foundation. 

When  a  portland  cement  concrete  foundation  is  used,  it 
should  be  laid  according  to  the  standard  specifications  adopted 
for  concrete  foundation.  The  surface,  however,  should  be 
roughened  to  form  a  key  for  the  wearing  surface.  This  may 
be  done  by  using  coarse  stone  of  fairly  uniform  size  and  lay- 
ing the  concrete  fairly  wet,  or  by  broondng,  washing  with  a 
hose  before  hard  set,  tamping  with  grooved  rammers,  or  by 
spreading  a  light  layer  of  coarse,  clean  stone  over  the  fresh 
concrete  and  lightly  tamping. 

Cdbb. 

If  a  curb  or  curb  and  gutter  is  used,  the  face  against  which 
the  paving  material  will  be  laid  shall  be  painted  with  a  coat 
of  hot  bituminous  cement  in  advance  of  the  pavement. 

A  curb  or  curb  and  gutter  should  be  used  in  all  eases  of  a 
street  devoted  to  miscellaneous  uses  and  where  there  is  occa- 
sion for  many  vehicles  to  stop  at  the  curb  line,  but  in  the  case 
of  a  park  driveway  or  a  suburban  highway  a  bituminous  con- 
crete pavement  may  be  successfully  used  without  a  curb.  No 
other  protection  for  the  edge  of  the  pavement  is  required  ex- 
cept to  provide  a  coarse,  grainy  base  into  which  the  paving 
material  is  rolled. 
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Wbarikg  Subpaox. 

Oq  the  foundation,  m  beretofore  specifled,  shall  be  laid  the 
bitaminona  concrete  wearing  surface,  which  shall  conaiit  of  a 
mineral  a^regate  mixed  with  bitaminoue  cement  and  laid  as 
hereinafter  gpecified. 

This  wearing  surface  shall  have  a  thickneM  of  . . .  inehes 
after  thorou^  compression  with  a  roller. 

For  heavy  traffic  a  thickness  of  two  (2)  ioehee  is  aofficient 
for  all  practical  purposes  and  in  some  oases  will  afford  more 
stability  than  a  greater  tiiioknessL 

For  moderate  and  light  traffic  one  and  on«-haif  {IW) 
inehes  will  be  sufficient  thickness  for  the  wearing  surface  when 
laid  on  a  well-constructed  base,  as  specified  above. 

iSimsRAL  Agokegate. 

The  mineral  aggregate  shall  consist  of  a  mixture  of  broken 
stone  and  sand,  to  which  shall  be  added  as  required  stone,  dust 
or  Portland  cement. 

Any  sound,  durable  stone,  either  trap  rock,  limestone  or 
granite,  usually  considered  suitable  for  macadam,  may  be  used. 
It  should  be  broken  as  nearly  cubical  as  practicable.  It  should 
not  show  distinct  planes  of  cleavage  or  crystalline  ftices  and 
should  not  readily  crush  or  split  under  the  roller  when  being 
rolled  in  the  pavement.  Between  two  kinds  of  stone,  choice 
should  generally  be  made  of  the  one  showing  absorption ;  snch 
as  is  shown  by  the  better  grades  of  limestone,  is  a  desirable 
quality,  as  the  bonding  strength  of  the  cement  is  somewhat 
improved  thereby. 

The  sand  shall  be  hard  grained,  moderately  sharp,  free 
from  loam  or  other  foreign  material  and  varying  in  size  from 
that  passing  a  one-quarter  (i^)  inch  screen  to  dust  passing  a 
200-mesh  screen.  There  shall  not  be  over  5  per  cent,  by  weight 
passing  the  200-mesh  scre^i  and  there  should  not  ba  over  30 
per  cent,  held  on  the  Iftmesh  screen. 

Dust  in  the  form  of  finely  ground  limestone  or  portland 
cement  may  be  added  to  the  mixture,  but  in  such  qnantfties 
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that  the  sereeniags  of  the  total  ingredients  entering  into  the 
mix  shall  in  no  case  show  over  eleven  per  cent  (11%)  by 
weight  passing  a  200-merii  soreen. 

The  |H^>portion8  of  the  varions  ingredients  oomposing  the 
Bitominous  Concrete  shall  be  approximately  as  follows : 
GUADING  "X." 

Bitumen 6  to    9%  by  v 

Dust  paatiae  a  200-mesh  screen 7  to  11%    " 

Mineral  matter  passing  »  fiO-mesh  screen 8  to  15%    " 

"       "  «-    "  "     10  to  20%    " 

"       "  10-    "  "    5  to  10%    " 

"  i^-inch  ■'     40  to  60%    " 

The  last  named  size  of  material  may  be  of  one  size  screened 
stone  or  may  be  of  crusher  run,  or  may  be  increased  from  that 
passing  a  ^-inch  screen  to  that  passing  a  %-incb  screen  if  the 
use  of  a  coarse  stone  is  found  more  expedient.  Preference, 
however,  is  given  to  the  smaller  size  because  it  makes  a  more 
uniform  product  and  the  particles  are  not  so  liable  to  be  sepa- 
rated in  handling  as  with  the  larger  size  stone. 
Obadino  "T." 

In  lieu  of  the  above  specified  grading,  the  following,  desig- 
nated as  "Grading  T,"  but  coming  within  the  limits  of  what 
is  commonly  known  as  the  "Topeka  Specifications,"  may  be 
Bubstitnted : 

Bitumen 7.6  to  10.5% 

Passing  200-mesh  screen 1.    to  11-  % 

"  80-    "         "      8.    to  28.  % 

40-    "         "     ill.    to  37.  % 

10-    "         "     8-    to  26.  % 

4-    "         "      8.    to  22.  % 

"  a,    "         "      .Not  more  than  10% 


The  minimum  amount  of  bitomen  allowed  in  either  grading 
shall  only  be  osed  in  mixtures  eontaining  the  minimum  total 
passing  the  SO^megh.  The  percentage  of  bitumen  nnist  be  in- 
ereased  above  the  minimum  as  the  total  passing  the  80-mesh 
inereases. 
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The  item  designated  aa  Bust  includes  in  addition  to  the 
portl&nd  cement  or  stone  dust  that  may  be  added,  fine  sand 
passing  a  200-meBh  screen  not  exceeding  5  per  cent,  of  the 
total  mixture  and  such  200-mesh  mineral  dust  self  contained  in 
the  refined  asphalt. 

Method  of  Misiho. 

The  aggregate  shall  be  dried  and  heated  in  properly  desig- 
nated driers  before  mixing  with  the  bituminous  cement.  The 
driers  shair  be  of  the  revolving  type,  thoroughly  agitating  and 
turning  the  materials  during  the  process  of  drying.  When  the 
aggregate  is  thoroughly  dried  and  heated  to  a  temperature  of 
from  200  to  350  degrees  F.,  depending  upon  the  bituminous 
cement  used,  it  shall  be  immediately  before  cooling  or  ex- 
posure to  moisture,  mixed  with  the  hot  bituminous  cement  as 
hereinafter  specified.  If  stone  dust  is  used  it  shall  be  intro- 
duced directly  into  the  mixer  without  passing  through  the 
drier. 

The  bituminous  cement  shall  be  melted  in  a  tank  arranged 
80  the  heat  can  be  properly  and  easily  controlled  and  regu- 
lated. When  melted  and  raised  to  a  temperature  of  from  200 
to  350  degrees  F.,  depending  on  the  bituminous  cement  used, 
it  shall  be  combined  in  the  proper  proportions  with  the  hot 
aggregate  and  immediately  mixed  ia  a  properly  designed 
mixer  with  revolving  blades  until  a  tiiorough  and  intimate 
mixture  of  the  ingredients  has  been  accomplished,  and  the 
particles  composing  the  aggregate  evenly  and  thoroughly 
coated  with  the  bituminous  cement.  The  mixer  shall  not  be 
exposed  directly  to  the  action  of  fire. 

Metthod  op  Latikq. 
While  still  hot  from  the  mixer  the  paving  mixture  shall  be 
spread  evenly  on  the  foundation  with  hot  iron  rakes  and 
shovels,  so  that  when  compressed  with  the  roller  it  shall  have 
the  thickness  specified,  with  the  surface  even  and  true  to 
grade.  Along  the  curb  and  around  manholes,  catchbasing  and 
other  obstructions  in  the  street,  where  the  roller  cannot  reach, 
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the  compression  shall  be  secured  by  the  use  of  hot  iron  tampers. 
The  rolling  and  tamping  shall  be  done  as  quickly  as  possible 
after  the  material  is  spread,  while  still  hot  and  pliable.  When 
the  paving  mixture  is  hauled  on  the  street  in  dump  wagons  it 
shall  be,  when  ordered  by  the  engineer,  kept  covered  with  can- 
vas to  retain  heat,  dumped  on  platforms  and  shoveled  into 
place  and  raked  to  the  proper  grade.  As  soon  as  spread  the 
paving  mixture  shall  be  rolled  with  a  tandem  road  roller  weigh- 
ing at  least  five  (5)  tons  and  the  rolling  continued,  working 
lengthwise  and  diagonally  of  the  street.  When  practicable 
additional  compression  in  the  weariog  surface  should  be  se- 
cured by  the  use  of  a  ten-ton  roller.  Rolling  must  be  steadily 
kept  up  and  continued  uutil  all  roller  marks  shall  disappear, 
and  the  surface  gives  indications  of  no  further  compressibility. 
The  paving  shall  be  done  continuously,  so  the  number  of 
joints  between  the  hot  and  cold  material  may  be  reduced  to 
the  minimum.  When  it  is  not  practicable  to  lay  it  continu- 
ously and  a  joint  is  unavoidable,  the  edge  of  the  cold  material 
shall  be  trimmed  down  to  a  rough  feather  edge,  and  the  sur- 
face, where  the  joint  is  to  be  made,  painted  over  with  bitumin- 
ous cement,  the  hot  material  raked  over  the  feathered  edge 
and  thoroughly  rolled.  Instead  of  trimming  the  cold  material, 
joint  strips  may  be  used  consisting  of  strips  of  canvas  about 
eighteen  (18)  inches  wide  with  three  parallel  lines  of  three- 
quarter  {%)  inch  ropes  sewed  on  the  under  side  about  three 
(3)  inches  apart.  The  joint  strips  shall  be  laid  on  the  feather 
edge  of  the  freshly-raked  material  with  the  upper  rope  at  the 
line  where  the  thickness  begins  to  decrease  and  the  rolling 
completed  on  top  of  the  canvas  as  for  finished  pavement.  The 
faces  of  the  curb  and  gutter,  iron  castings,  eta.<  shall  be  painted 
with  bituminous  cement  before  the  paving  mixture  is  laid. 

ScRFACB  Finish,  ' 
As  soon  as  possible  after  the  rolling  of  the  mixture  is  fin- 
ished, and  while  the  surface  is  still  fresh  and  clean,  and,  if 
possible,  while  warm,   a  seal  coat  of  bituminous  cement  of 
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proper  consistency  to  be  flexible  when  cold  shall  be  spread 
over  the  surface.  It  shall  be  applied  while  at  a  temperature  of 
from  200  deg^es  to  350  degrees  F.,  depending  on  the  bitumin- 
oua  eement  used,  and  eTenly  spread  with  rubber  squeegees  or 
mops.  Only  a  mifficient  coat  shall  be  spread  to  QnA  the  sur- 
face Toida  without  leaving  an  excess.  Immediately  over  this  a 
-  top  dressing  of  torpedo  sand,  Sne  gravel  or  stone  chips  free 
from  dust,  which  must  be  thoroughly  dry  and  heated  in  cold 
weather,  shall  be  spread  and  thorouf^y  rolled  into  the  sur- 
face. A  small  surplus  shall  be  left  to  be  worn  in  or  worn  away 
,  by  the  traffic. 

In  the  case  of  park  drives'  and  roadways,  not  subjected  to 
heavy,  constant  traffic,  and  where  a  more  grainy  and  coarse 
surface  is  desired,  the  surface  finish  specified  above  may  be 
omitted  and  the  following  method  of  finishing  adopted. 

As  the  bituminous  concrete  is  rahed  to  grade,  and  just 
before  the  roller  comes  on  it,  spread  dry  stone  chitw  or  torpedo 
sand  evenly  with  swinging  motions  of  a  shovel,  until  the  sur- 
face is  barely  covered.  Then  roll  thoroughly  as  specified  in 
the  preceding  paragraph  relating  to  method  of  laying.  If 
bare  spots  appear  under  the  roller,  sprinkle  more  chips  or  sand 
and  continue  the  rolling  until  the  whole  surface  is  fairly 
covered. 

After  the  sand  or  stone  chips  have  worn  into  the  surface 
the  street  shall  be  swept,  all  excess  of  surfacing  material  re- 
moved and  the  street  left  clean. 

AsPHALTic  Cement. 

The  asphaltic  eement  may  be  prepared  from  the  following 
asphalts  combined  with  fiux  as  hereinafter  specified,  if  fiux  is 
necessary:  (1)  Prom  refined  natural  asphalt;  (2)  from  the 
residue  obtained  in  the  careful  distillation  either  with  or  with- 
out oxidation  of  asphaltic  or  semi-asphaltic  petroleum;  (3) 
from  any  uniform  combination  of  the  preceding  materials 
together  with  a  suitable  fiux,  if  flux  be  necessary,  such  com- 
bination being  subject  to  the  approval  of  the  engineer. 
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Eaab  bidder  must  state  the  nature  and  origin  of  the  bitu- 
men to  be  used  by  him,  and  further,  shall  submit  samples  of 
the  bituminous  cement  with  his  proposal. 

The  asphaltic  cement  shall  pass  the  requirements  demff- 
nated  below: 

(1)  It  shall  have  a  penetration  of  from  40  to  85  at  77  de- 
grees F.,  depending  upon  the  trafBc  and  climatic  conditions 
and  hardness  of  the  pavement  desired.  A  penetration  of  from 
40  to  50  in  most  cements  will  produce  a  hard,  exceedingly 
stable  pavement  which  should  be  used  on  streets  subjected  to 
constant  or  heavy  traffic. 

A  penetration  of  from  50  to  65  in  most  cements  will  pro- 
duce a  pavement  best  calculated  to  meet  general  traffic  condi- 
tions.    The  above  penetrations  are  measured  in  hundredths  ' 
centimeters  with  a  No.  2  needle  weighted  with  100  grains  act- 
ing for  5  seconds. 

(2)  When  50  grams  of  the  cement  are  maintained  at  a 
temperature  of  325  degrees  F.,  for  five  hours  in  a  tin  box  2^/4 
inches  in  diameter  by  1%  inches  deep,  there  must  not  be 
volatilization  of  more  than  5  per  cent,  by  weight  of  the  bitu- 
men present  nor  shall  the  original  penetration  be  reduced 
thereby  over  one-half. 

The  method  of  test  employed  is  that  recommended  by  the 
Committee  on  Coal  Analysis  of  the  American  Chemical  Society. 

(3)  Of  the  bitumen  of  the  asphaltic  cement  which  is  solu- 
ble in  carbon  disulphide  98%  per  cent,  shall  be  soluble  in  car- 
bon tetrachloride.  In  this  test  for  carbenes  the  asphaltic 
cement  to  be  tested  should  be  allowed  to  stand  over  night,  cov- 
ered with  purified  carbon  tetrachloride.  The  test  to  be  per- 
formed in  subdued  light. 

(4)  The  cement  shall  not  fiash  at  a  less  temperature  than 
350  degrees  F.,  New  York  State  Closed  Oil  Tester. 

Flcx. 
Use  the  flux  specifications  prepared  by  the  Committee  on 
Asphalt  Pavement  Specifications. 
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Coal  Tar  Cement. 

The  coal  tar  cement  shall  be  residue  of  the  distillation  of 
coal  tar  only,  and  shall  be  refined  for  the  special  purpose  of 
making  a  paving  cement. 

No  mixture  of  hard  pitch  with  the  lighter  oils  of  coal  tar 
will  he  permitted. 

Its  specific  gravity  shall  be  not  less  than  1.20  nor  more  than 
1.29  at  69  degrees  F. 

The  melting  point  determined  by  the  cube  method  shall  be 
not  less  than  100  degrees  P.  and  not  more  than  115  degrees  F. 

It  shall  contain  not  less  than  15  per  cent,  nor  more  than  30 
per  cent,  of  free  carbon  insoluble  in  benzol. 

It  shall  be  free  from  water  as  determined  by  distillation 
and  shall  show  upon  ignition  not  more  than  y^,  per  cent,  of 
inorganic  matter. 

No  distillate  shall  be  obtained  lower  than  338  degrees  F. 
and  up  to  600  degrees  not  less  than  5  per  cent,  and  not  more 
than  20  per  cent,  of  distillate  shall  be  obtained.  The  distillate 
shall  be  of  a  gravity  of  not  less  than  1.03  at  60  degrees  P.  The 
residue  shall  have  a  melting  point  of  not  more  than  165  de- 
grees F,  In  making  this  distillation  an  8-o«nee  glass  retort 
shall  be  used  and  the  thermometer  suspended  so  that  before 
applying  the  heat  the  bulb  of  the  thermometer  is  one-half  inch 
above  the  surface  of  the  liquids.  The  melting  point  of  the 
pitch  shall  be  determined  by  sospending  a  ^-inch  cube  in  a 
beaker  of  water  one  inch  above  the  bottom.  The  temperature 
shall  be  raised  9  degrees  per  minute  from  60  degrees  F.  The 
temperature  recorded  the  instant  the  pitch  touches  the  bottom 
shall  be  considered  the  melting  point  of  the  pitch.  In  testing 
the  original  materials  the  initial  temperature  shall  be  40  de- 
grees P. 

Water  Gas  Tar  Cement. 

1.  The  specific  gravity  at  25  degrees  C.  shall  be  between 
1.155  and  1.170. 
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2.  On  extraction  with  cold  carbon  disulphide  at  room  tem- 
perature for  20  minutes  not  less  than  97^^  per  cent,  shall  be 
soluble. 

3.  When  tested  in  a  penetrometer  at  25  degrees  C.  with  a 
No.  2  needle  under  100  grams  load  for  five  seconds,  it  shall 
have  a  penetration  of  not  less  than  27.5  m.m.  and  not  more 
than  32.5  m.m. 

^  When  100  cm.  are  distill  in  a  250  c.c.  Engler  flask 
according  to  the  method  proposed  by  the  American  Society  for 
Testing  Materials,  the  loss  by  weight  shall  be  within  the  fol- 
lowing limits : 

From  Start  to  170  degrees  C 0 

170  to  225       "        C not  over  >A% 

226  to  270       "        C from  2  to  C% 

270  to  300       "        C from  5  to  9% 

Residue not  less  than  84% 


BUSINESS  PROCEEDINGS 

OF  THE 

Twenty-firet  Annual  Convention  of  the  American 

Society  of  Municipal  Improvements,  held  at 

the  Somerset  Hotel,  Boston,  Mass. 

TUESDAY,  OCTOBER  6,  1914. 

MOHNina  SESSION. 

The  Convention  was  called  to  order  by  President  Christ  at  10:30. 

The  Phbbident;  Gentlemen  of  the  Convention,  I  tfJte 
great  pleasure  in  introducing  to  you  the  Honorable  James  M. 
Curley,  the  Mayor  of  this  beautiful  City  of  Boston,  sometimes 
called  the  "Hnb  of  the  Universe."     (Applause.) 

The  Mayor:  Mr.  President,  Ladies  and  Gentlemen:  Bos- 
ton is  exceedingly  grateful  to  your  organization  for  having 
selected  our  city  as  the  place  for  holding  your  convention. 

Boston  is  confronting  the  same  problems  that  all  American 
cities  are  confronting  today,  but  in  our  case,  perhaps  they  are 
more  difficult  of  solution  than  in  the  case  of  some  of  the  newer 
cities  of  the  West,  Northwest  and  certain  sections  of  the 
South.  We  finji  that  every  city  in  the  entire  United  States, 
substantially,  must  consider  its  street  surfacing  problems  from 
a  different  standpoint.  Climatic  conditions  here  make  it  dif- 
ficult, if  not  impossible,  to  adopt  the  system  that  is  proving 
such  a  success  in  certain  of  the  Western  cities  and  in  New 
York,  in  the  matter  of  the  cleaning  and  flushing  of  streets. 
We  have  500  miles  of  streets,  320  miles  of  which  may  be 
termed  dirt  construction,  which  in  the  spring  time  makes  it  a  . 
matter  of  difficulty  to  cross,  and*  during  the  summer  time  re- 
sembles the  Sahara  Desert  in  the  matter  of  dust.  We  are 
meeting  the  problem  with  some  degree  of  courage  and  hope  of 
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Bolutioik  We  believe  the  health  of  the  community  in  lurge 
measure  is  dependent  upon  the  condition  of  the  surface  of  the 
public  street,  and  an  organization  sueh  as  youre,  dedicated  to 
municipal  improvement  along  sanitary  lines  is  an  organization 
deserving  of  the  support  of  every  citizen.  We  are  glad  to  have 
you  here  because  we  know  you  can  contribute  to  the  future  of 
our  city. 

Boston  today  occupies  a  singularly  fortunate  position  in 
American  municipalities.  We  have  the  largest,  and  we  believe 
tJie  best  park  system  in  the  world.  In  the  matter  of  publio 
health,  thanks  to  our  system  of  sewerage,  water  supply,  of 
street  surfaces  such  as  they  are,  and  our  climatic  conditions, 
Boston  has  the  lowest  death  rate  this  year,  per  thousand  of 
population  of  any  city  in  the  United  States,  and  we  hope  ,to 
make  it  of  any  city  in  the  world.  We  appreciate  that  a  body 
of  the  character  of  this  association,  contributing  their  ideas  to 
our  engineering  force,  and  by  the  interchange  of  ideas,  will 
help  us  to  solve  our  problems,  and  that  such  an  organization  is 
deserving  of  the  right  kind  of  welcome  from  the  Chief  Execu- 
tive and  the  people  of  what  we  consider  the  best  city  in  the 
entire  woi'ld — Boston.  (Applause.)  We  appreciate,  and  we 
trust  the  public  generally  will  realize  the  value  of  your  con- 
tribution to  public  health  and  public  progress.  We  appreciate 
the  opportunity  that  is  ours  in  having  you  here,  and  onr  only 
regret  is  that  your  stay  will  be  so  short.  We  would  like  to 
have  you  remain  with  us  the  entire  month,  if  that  were  pos- 
sible. We  are  glad  you  are  here  during  the  time  when  Nature 
in  our  parks  is  at  her  best,  when  the  climate  is  most  pleasant, 
and  when  our  home  teaul,  we  trust,  will  win  the  championship 
in  baseball.    (Laughter.) 

We  are  installing  at  present  a  high  pressure  water  system 
which  during  the  next  tliree  years  will  be  laid  through  four- 
teen miles  of  downtown  streets,  and  it  is  our  aim  that  in  every 
place  where  a  foot  of  water  pipe  is  laid,  the  upper  surface 
shall  be  of  sanitary  and  durable  construction,  either  wood 
block   or   grouted   cement   with   granite   block — or  bituUthie. 
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(Laughter  and  applause.)  We  are  getting  away  from  the  idea 
that  the  cheapest  method  is  the  beat.  We  believe  the  house- 
holder who  invests  money  in  those  necessities  that  contribute 
to  the  beauty  of  the  home,  rugs  and  carpets,  is  entitled  to 
consideration,  and  that  in  a  progressive  municipality  the  day 
should  have  passed  when,  because  of  the  character  of  work 
done  by  the  public  works  department,  the  rugs  and  carpets 
should  be  tracked  with  oil  spread  upon  the  streets.  We  believe 
the  spraying  of  the  streets  with  oil  is  not  conducive  to  the 
public  health,  and  certainly  not  conducive  to  good  temper,  and 
the  sooner  it  disappears  in  our  community  the  better  we  will 
be  pleased.  It  is  our  aim  this  coming  year  to  lay  25  miles  of 
granolithic  sidewalks,  and  we  propose  doing  that  each  year  for 
four  years.  It  is  our  aim  to  lay  ten  miles  of  durable  street 
surface,  sanitary  in  character,  each  year  dui^g  the  nest  four 
years,  and  if  this  policy  is  continued,  and  your  organization 
sees  fit  ten  years  from  now  to  make  Boston  your  convention 
city,  we  will  show  you  the  results  of  concentrated  effort  in  the 
right  direction  for  the  benefit  of  the  entire  people. 

We  are  gradually  making  changes  in  our  fire  department. 
We  are  gradually  working  away  from  the  old  theory  that  fires 
can  be  fought  successfully  by  newspaper  articles  and  horse- 
drawn  vehicles.  It  has  been  brought  home  to  us  frankly  that 
the  best  way  to  fight  fire  is  to  reach  the  scene  of  the  confiagra- 
tion  before  it  makes  headway,  and  then  give  it  all  the  water  it 
will  take.  So  we  are  gradually  motorizing  our  entire  fire  de- 
partment, and  we  trust  in  the  next  five  years  to  have  it  en- 
tirely motorized,^  and  we  believe  we  can  do  it  without  spending 
a  dollar  more  than  is  necessary  at  present  for  maintenance ;  in 
other  words,  we  believe  we  can  do  the  work  out  of  our  mainte- 
nance appropriation.  Now  a  fire  alarm  comes  in,  and  every 
piece  of  horse-drawn  apparatus  that  goes  to  the  fire  requires 
that  the  driver  of  the  engine  shall  take  care  of  his  horses,  the 
driver  of  the  hose  carriage  of  his  horses,  the  ladder  truck  and 
the  chemical  drivers  the  same,  so  that  one-sLxth  of  the  fire 
department  is  out  of  commission  at  the  scene  of  the  fire.    By 
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instalUog  motor  apparatus  it  will  be  possible  to  develop  a 
higher  degree  o£  efficiency  at  one-sixth  leas  coat. 

Wfl  are  working  along  lines  of  progress  in  the  matter  of 
OUT  subways  and  in  the  installation  of  larger  water  mains 
thronghont  the  city,  not  only  to  benefit  public  health,  but  for 
the  protection  of  life  and  property.  There  never  could  have 
been  a  better  time  for  your  Society  to  visit  us.  We  are  de- 
veloping new  fields  of  thought,  of  effort  and  of  direction  in 
every  one  of  the  city's  activities.  We  will  contribute  to  your 
organization  the  heads  of  our  various  departmenta  during  your 
stay  here,  that  they  may  have  an  opportunity  to  advise  with 
you,  to  be  of  benefit  to  you,  and  in  return  to  receive  the  benefit 
t^at  comes  from  the  interchange  of  ideas  between  men  who  do 
things  for  the  good  of  humanity.    (Applause.) 

The  PRE8IDENT :  I  am  somewhat  surprised  that  they  know 
about  bitulithic  here  in  Boston,  considering  that  Mr.  Warren 
lives  here.  (Laughter.)  We  have  with  ua  today  a  gentleman 
who  is  engaged  in  work  we  are  all  interested  in,  and  from 
whom  I  know  we  shall  all  be  glad  to  bear,  Col.  William  D. 
Sohier,  Chairman  of  the  Massachusetts  Highway  Commission, 
and  also  President  of  the  Highway  Association.     (Applause.) 

Col.  Sohier:  Mr.  President  and  Gentlemen:  Yon  began 
with  our  best  municipal  improvement,  the  Mayor,  and  I  think 
yon  must  realize  since  you  have  beard  him  talk  that  the  City 
of  Boston  is  progressing  along  the  lines  you  are  helping  us  to 
progress  in."  An  asaoeiation  devoted  to  municipal  improve- 
ment is  very  much  needed  in  this  country. 

What  we  especially  need  in  Boston  is  something  that  some 
-of  you  gentlemen  have — city  planning.  Some  of  you  come 
from  cities  where  every  time  they  lay  a  water  pipe,  or  put  in 
a  telephone  line  or  an  electric  light,  yon  do  not  have  your 
pavements  dug  up.  In  the  City  of  Boston  last  year  there  were 
150,000  permits  issued  for  opening  up  the  streets,  and  you 
will  realize  something  should  be  done  in  the  way  of  saying 
that  when  pavements  are  once  laid,  they  most  not  be  imme- 
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distely  dug  up  and  ruined.  Those  things  should  be  laid  under 
the  sidewalks  or  down  the  alleys.  I  don't  know  whether  our 
department  ean  do  much  for  you,  but  we  shall  be  very  glad  to 
show  you  the  work  we  are  doing.  We  cannot  claim  in  Massa- 
chusetts that  we  are  doing  as  much  work  as  is  being  done  in 
Beveral  other  states;  we  haven't  spent  nearly  as  much  money 
on  state  highways  and  improved  town-ways  in  this  state  as 
has  been  spent  in  many  other  states.  But  if  we  have  anything 
to  our  credit,  it  is  that  when  we  have  spent  ten  million  dollars, 
as  we  shall  have  spent  next  year,  on  state  highways,  running 
over  a  period  of  twenty-two  years,  you  can  go  over  any  of  our 
state  highways  today,  and  find  you  have  a  good  road  to  travel 
on.  And  in  some  states,  when  they  spend  a  hundred  millions, 
you  ean  go  over  some  of  their  highways,  roads  that  have 
been  built  over  three  times  in  the  last  eight  yeaj^  and  you 
haven't  a  good  highway  now  to  travel  over.  And  I  should 
like  to  ask  this  association  why  it  isl  And  whether  what  yoO 
really  need  is  not  to  get  efficiency  and  economy,  by  keeping  in 
office,  as  our  present  Mayor  has  done,  the  efficient  heads  of 
departments,  and  utilizing  the  knowledge  and  the  experience 
those  men  and  the  men  under  them  have  got  in  road  building, 
rather  than  changing  with  each  change  of  administration. 
We  get  letters  from  many  states,  saying  they  understand  we 
have  a  good  system  for  building  highways  in  Massachusetts, 
and  asking  to  know  about  it.  They  are  generally  criticising 
a  department  already  existing,  but  which  has  not  been  going 
long  enough  to  know  what  the  job  is.  New  York  state  edu- 
cated some  men  six  or  seven  years  ago,  and  put  them  in  charge 
of  sections  six  miles  long.  It  takes  us  about  two  years  to  edu- 
cate these  men,  so  that  they  will  fill  a  hole  before  it  is  a  hole. 
When  a  stone  shows  through  a  tar  or  an  oil  surface,  they  will 
paint  it  before  it  gets  to  be  a  pot-hole.  And  if  they  find  a  pot- 
hole, they  mend  it  before  it  forms  a  mound  and  becomes  two- 
pot-holes.  When  we  get  those  men  educated,  they  stay;  but 
in  New  York  and  some  other  places  they  go  with  the  change 
in  administration.    That  costs  the  municipalities  and  the  state*. 
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more  than  anything  you  can  conceive  of.  If  you  have  an  engi- 
neer who  knows  his  job,  who  knows  how  to  build  a  road,  he 
knows  the  difference  between  gravel  and  clay  and  loam,  and 
he  knows  when  he  has  a  material  that  will  make  a  road,  and 
uses  it,  and  then  you  have  some  one  who  is  worth  a  great  deal 
to  you  in  building  roads.  When  our  young  men  come  to  us 
from  the  Civil  Service  Commission,  they  do  not  know  that,  and 
we  have  to  teach  them.  And  sometimes,  as  this  year  we  are 
doing,  we  have  to  take  up  a  thousand  feet  of  road,  simply  be- 
cause the  engineer,  when  his  men  were  idle,  having  run  out  of 
gravel,  went  to  a  bank  of  day  and  used  tJiat  instead  of  the 
gravel.  We  must  throw  that  away,  and  it  costs  more  than  his 
salary  for  a  long  time.  When  you  educate  your  men  you 
should  keep  them,  and  when  you  educate  the  workmen,  keep 
them.  When  you  have  a  good  department,  educated  at  the 
expense  of  the  public,  the  public  is  entitled  to  get  the  returns 
from  it.  I  think  you  could  do  a  great  deal,  as  I  have  no  doubt 
you  are  doing,  in  the  line  of  seeing  that  the  men  in  charge  of 
the  public  works  are  efficient,  men  who  learn  their  job,  and 
when  they  learn  their  job,  see  that  they  stay  on  that  job,  and 
give  the  public  what  the  public  is  entitled  to  receive,  the 
result  of  the  education  they  have  got  at  the  expense  of  the 
public.  If  we  have  a  man  who  puts  a  poor  tar  or  oil  on  the 
roads,  and  the  roads  go  to  pieces  the  next  year,  in  three  days 
perhaps  we  lose  $3,000  for  the  state,  and  if  we  put  a  man  in 
that  position  who  doesn't  know  tar  or  oils,  we  will  have 
trouble, 

_  I  see  some  of  you  gentlemen  looking  at  me,  and  I  will  say 
that  if  any  of  you  gentlemen  can  tell  us  how  to  tell  a  good 
bituminous  material  from  a  poor  one  on  the  job,  a  bituminous 
material  that  will  wear,  and  that  won't  get  bad  in  the  first 
two  or  three  years,  and  worse  the  fourth  year,  we  shall  con- 
sider it  a  very  great  favor.  For  we  can  show  you  a  lot  of  that 
sort  of  material,  sold  by  gentlemen  in  this  convention.  Each 
gentleman  comes  along  each  year,  and  says  "I  have  good  ma- 
terial."   They  want  to  get  good  material;  they  don't  want  to 
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sell  US  material  that  isn't  good.  They  have  their  laboratories, 
and  some  of  them  have  made  successes  right  along;  the  others 
are  changing.  Some  oils  were  bad  four  years  ago,  and  bo  far 
as  I  know  they  are  good  today.  I  hope  four  years  from  today 
they  will  have  proved  to  be  good.  If  you  can  tell  us  how, 
when  we  buy  material  and  pay  for  it,  and  add  33  per  cent,  to 
the  cost  of  building  the  road  so  that  it  will  stand  without  much 
maintaining,  whether  it  is  good  or  bad,  by  anybody  on  the  job, 
you  will  be  saving  more  money  for  the  United  States  than  in 
any  other  way  I  know  of. 

I  am  very  glad  you  gentlemen  came  here  to  Boston.  We 
want  to  know  what  you  know  and  we  don't  know.  We  will 
be  glad  to  show  you  anything  we  know  and  you  don't  know. 
We  shall  be  very  glad  to  show  you  the  various  types  of  our 
roads;  we  cannot  show  you  pavements,  because  we  do  not 
build  them.  We  are  working  now  in  over  200  of  our  300 
towns.  The  best  work  we  are  doing  is  in  helping  these  towns 
to  help  themselves,  in  teaching  the  countryman  how  to  build 
a  road  with  his  own  material,  and  seeing  that  he  does  it.  And 
we  have  more  miles  of  good  road  in  Massachusetts  built  in 
tlkat  way,  by  what  you  might  call  state  aid,  than  we  have  in 
our  state  highway  system.  We  have  some  300  miles  where 
we  have  improved  gravel  roads  out  of  automobile  fees,  and  the 
automobilists  have  received  the  benefit  from  them  in  the  sav- 
ing in  tires,  gasoline  and  repairs.  We  shall  be  glad  to  show 
you  any  type  of  construction  we  have  been  doing,  bitnlithic, 
bituminous,  with  tars  and  asphalts,  macadam  road  grouted 
with  sand  and  tar,  which  you  may  not  have  seen,  baaed  on 
Liverpool  specifications,  concrete  roads,  and  various  construc- 
tions of  that  sort.    I  thank  you  very  much.     (Applause.) 

Thb  Pkesidenti  I  will  now  call  upon  our  genial  Third 
Vice-President,  Mr.  Sprague,  to  respond  oh  behalf  of  the  So- 
ciety to  these  very  cordial  welcoming  addresses. 

Mb.  Speagde:  Mr.  Mayor,  Col.  Sohier,  Mr.  President,  and 
Gentlemen:    I  appreciate  highly  the  honor  the  President  has 


bestowed  upoa  me  this  morning,  nor  am  I  insensible  to  the 
responsibility  of  replying  to  such  addresses  as  we  have  listened 
to,  from  His  Honor,  the  Mayor,  and  Col.  Sohier  of  the  MassA'- 
chusetts  Highway  Commission.  Being  a  Bostonian,  it  would 
not  become  me  to  contradict  anything  said  by  either  of  the 
speakers.  The  situation  I  find  myself  in  this  morning  is  some- 
thing like  what  happened  at  the  end  of  a  certain  vaudeville 
act.  The  act  was  put  on  by  a  man  and  a  woman.  The  lady 
in  the  act  was  no  longer  young  and  fair  to  look  upon.  The 
man  in  the  act  bound  her  hand  and  foot  to  the  partition,  and 
then  stood  some  distance  away  and  threw  knives  at  her  or 
about  her.  The  first  knife  thrown  stuck  into  the  wall,  barely 
grazing  her  head,  and  as  it  hung  in  the  partition,  quivering 
with  its  force,  somebody  in  the  audience  exclaimed,  "My  God, 
he  missed  her."  (Laughter.)  There  is  no  more  fitting  city  or 
a  better  city  for  this  Society  to  visit  than  Boston,  and,  gentle- 
men, I  speak  from  experience-  Boston  is  the  center  of  a  great 
many  engineering  and  civic  improvements.  It  has  shown  the 
country  how  to  solve  problems  of  water  front  improvements, 
dock  developments,  transportation  facilities,  sewerage,  water 
supply ;  in  fact,  the  City  of  Boston  has  made  nine-tenths  of  the 
civil  engineers  o£  the  country.  This  American  Society  of  Mu- 
nicipal Improvements,  Mr.  Mayor  and  Col.  Sohier,  was  organ- 
ized some  twenty-one  years  ago  for  the  purpose  of  studying 
questions  relating  to  municipal  engineering.  We  meet  in  dif- 
ferent cities  each  year,  and  these  various  municipal  problems 
are  discussed  in  all  their  phases.  Boston  is  the  pioneer  in  the 
art  of  road  construction,  and  in  sewage  disposal  matters.  The 
Massachusetts  State  Board  of  Health,  by  its  researches  and 
investigations,  is  known  throughout  the  world.  And  so  I  say 
there  is  no  better  place  to  which  this  Society  could  come  for 
its  annual  couveation.  We  know  our  stay  here  will  be  profit- 
able. We  regret  also  that  the  time  is  so  short.  We  feel  con- 
fident that,  bad  we  time,  a  month  wonld  not  be  too  long  for 
an  inspection  of  the  magnificent  improvements  being  made 
here,  and  we  trust  it  will  not  be  long  before  this  couvention 
again  meets  in  the  City  of  Boston.  We  thank  you.  (Applause.) 
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The  Mayor  :  We  have  arranged  a  mtiuieipat  exhibit  of  the 
city's  activities  in  conjunction  with  the  Food  Fair  being  held 
in  Mechanics'  Building.  The  exhibit  would  be  interesting  to 
the  members  of  this  organization,  and  I  shall  be  pleased  to 
aend  tickets  to  you  here  for  your  use.  It  is  our  purpose  to 
have  nightly  addresses  by  men  in  charge  of  the  various  de- 
partments of  the  municipality,  so  that  the  administration  of 
the  city  may  be  brought  more  closely  or  more  directly  to  the 
attention  of  the  public  who  pay  the  bills.     (Applause.) 

The  President:  The  next  thing  on  the  program  is  the 
President's  address. 


PRESIDENT'S  ANNUAL  ADDRESS. 
Edward  H.  Christ. 

At  this  Twenty-first  Annual  Convention,  The  American  So- 
ciety of  Municipal  Improvements  reaches  its  majority.  I  know 
of  no  more  appropriate  place  to  celebrate  the  same,  than  in 
this  beautiful  and  historical  city. 

It  is  hardly  necessary  to  extol  the  youthful  exploits  of  this 
Society.  It  is  too  well  known  by  its  deeds  of  the  past  to  need 
further  words.  The  amalgamation  of  the  Association  for 
Standardizing  Paving  Specifications  has  given  it  enei^  and 
authority,  and  it  enters  upon  its  manhood  with  every  indicar 
tion  of  greatly  enlarging  and  extending  its  powers  for  munici- . 
pal  development. 

Being  the  first  meeting  of  the  amalgamated  societies,  the 
most  important  subject  to  come  before  it  will  be  the  adoption 
of  a  single  set  of  specifications  for  street  paving.  Although 
the  several  committees  of  the  two  societies  have  been  working 
in  harmony,  there  are  still  some  differences  to  be  overcome. 

It  is  hoped  that  the  different  specifications  have  been  given 
careful  consideration  during  the  past  year,  and  that  we  shall 
have  a  full  and  free  discussion  of  the  same  on  the  fioor  of  this 
convention,  so  that  the  specifications  adopted  at  this  meeting 
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will  have  the  unatiimous  support  of  all  of  the  members  of  the 
united  soeieties. 

It  is  not  expected  that  these  ^ecifications  can  be  copied 
verbatim,  but  it  is  urged  that  whenever  feasible  their  require- 
ments will  be  carried  out  in  every  detail.  By  doing  so  it  will 
be  possible  to  ascertain  more  easily  any  defects  they  may  have, 
and  find  a  remedy  therefor. 

The  standard  sewer  specifications  to  be  submitted  for  your 
consideration,  were  first  presented  to  the  Society  at  tie  con- 
vention held  in  Dallas,  Texas,  in  1912.  After  a  thorough  dis- 
cussion they  were  returned  to  the  committee  with  suggested 
amendments  and  changes.  The  specifications  as  presented  and 
their  discussion  were  printed  in  the  Proceedings. 

At  our  last  meeting  the  modified  specifications  were  subi 
mitted.  After  considerable  discussion  before  the  Standard 
Specifications  Committee,  they  decided  not  to  present  them  to 
the  Society,  but  requested  that  any  changes  desired  by  the 
members  be  sent  to  the  committee  as  early  as  possible,  so  as  to 
give  them  ample  time  for  careful  consideration.  It  is  hoped 
that  this  was  done,  so  that  the  specifications  to  be  now  sub- 
mitted can  be  adopted  by  this  convention. 

Another  very  important  question  to  come  before  you  is  the 
report  of  the  Committee  on  Standard  Forms,  which  will  in- 
clude the  reports  of  the  following  sub-committees : 

Street  Paving  and  Repairs,  Street  Cleaning  and  Refuse  Dis- 
posal, Street  Lighting,  Sewer  Construction  and  Maintenance, 
Sidewalks  and  Curbs,  and  Uniform  Bidding  Blanks. 

In  1913,  the  Sub-Committees  on  Street  Lighting,  Street 
Cleaning  and  Refuse  Disposal,  and  Uniform  Bidding  Blanks 
submitted  tentative  reports,  and  the  lighting  blanks  and  sev- 
eral items  of  the  bidding  blanks  were  adopted. 

The  submitted  forms  were  printed  in  full  in  the  Proceed- 
ings, so  that  the  members  could  study  them  and  submit  amend- 
ments thereto,  to  the  Chairman  of  the  Standards  Committee. 

The  value  of  these  forms  was  so  ably  presented  by  former 
Secretary  Folwell,  at  our  1912  and  1913  conventions,  that  they 
need  no  further  comment  from  me. 
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Withoat  a  doubt  the  standardizing  of  speoificatioiiB  and 
forms,  has  done  more  to  advertise  our  Society  than  anything 
it  has  heretofore  done. 

But  the  approval  of  these  is  not' all  that  is  to  be  accom- 
plished. We  must  give  them  wide  publicity  year  after  year 
and  endeavor  to  have  them  adopted  by  municipalities  in  gen- 
eral. If  this  is  not  done  I  fear  it  will  be  but  a  few  years  before 
they  are  forgotten. 

I  would  recommend  the  continuance  of  all  of  the  Sub-Com- 
mittees on  Standard  Specifications  and  Standard  Forms,  so 
that  they  may  keep  the  Society  constantly  informed  of  the 
results  of  their  recommendations ;  and  to  suggest  any  changes 
therein  deemed  advisable. 

By  the  program  I  note  we  are  to  haf e  an  unusually  large 
number  of  excellent  papers  and  reports.  To  give  them  due 
and  proper  consideration  it  will  be  necesBary  for  the  members 
to  be  constant  and  prompt  in  their  attendance  at  meetings. 

In  conclusion  I  wish  to  thank  the  officers  and  members  of 
the  different  committees  who  have  assisted  me  during  the  past 
year,  and  hope  that  our  efforts  will  result  in  making  our  So- 
ciety larger  and  better  and  of  benefit  and  advantage  to  all 
mnnicipalities. 

Thb  President  :  We  will  now  have  report  of  Committee  on 
Membership.  The  chairmaa  is  not  here,  but  he  has  sent  his 
report,  and  I  will  ask  the  Secretary  to  read  it. 

REPORT  OF  COMMITTEE  ON  MEMBERSHIP. 

I  wish  to  express  to  the  Society  my  regrets  at  not  being 
able  to  furnish  you  with  a  more  satisfactory  report  as  Chair- 
man of  the  Membership  Committee. 

The  application  blanks  and  list  of  engineers  were  received 
by  me  late  in  the  summer  and  unfortunately  I  was  taken  sick 
in  July  and  did  not  get  back  into  my  office  until  September. 
In  consequence  of  this,  I  did  not  think  it  advisable  to  take 
matters  up  with  the  other  two  members  of  the  committee. 
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In  addition  to  doing  quite  a  good  deal  of  personal  work,  I 
have  had  printed  and  mailed  out  350  two-page  letters,  enclos- 
ing in  each  letter  the  little  booklet  gotten  out  by  the  Secre- 
tary and  an  application  blank,.  Some  of  these  I  have  heard 
from  personally,  and  I  believe  that  this  little  effort  will  be 
productive  of  good. 

E,  A.  KlUQBLKT. 

Chairman. 

The  Seobbtary:  A  number  of  returns  from  the  chairman's 
letters  have  already  appeared,  and  the  attendance  from  the 
South  and  Middle  West  is  gratifyingly  large. 

The  President  :  The  next  will  be  report  of  the  Committee 
on  Sidewalks,  Mr.  Lenderink,  chairman. 

(The  report  and  discussion  thereon  will  be  found  on  page  233-) 

The  President:  We  will  now  elect  a  Nominating  Com- 
mittee : 

Messrs.  Giddings,  Schmidt,  Folwell,  Fisher  and  Oillen  were 
nominated  and  elected  lu  the  Nominating  Commiilee. 

The  President  :  The  next  will  be  the  reports  of  the  Sec- 
retary and  Treasurer. 


BEPOBT  OF  THE  SECKETAET. 
Charles  Carroll  Brown, 
The  Secretary  presents  his  report  for  the  first  year  of  his 
incumbency : 

I  have  attempted  to  make  a  balanced  list  of  members,  but 
it  has  been  very  ditReult  on  account  of  the  differences  in  the 
kinds  of  members.  The  following  tabular  statement  will  show 
the  condition  of  the  member^ips  and  the  changes  during  the 
year: 
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Admitted  Losses  Mem- 

Ehiring  During  berahip 

In  1913          Year  Year  Oct.  1,1914 

Active    323*              38*  5*  339* 

Affiliated    i*                3-  9* 

Municipal    30  30 

Municipal  Delegates   67*  67* 

Associate    16  9  68 

Associate  Represenuiives 87*               19*  13*  81' 

Total  Individuals  (Starred  Items)  414                127  18  496 

This  account  does  not  balance  for  reasons  stated  below,  the 
first  column  eo&taining  the  Secretary 's  report  of  last  year  and 
the  last  column  the  actual  count  of  members  October  1,  1914. 

It  will  be  noted  that  the  new  class  of  IMunicipal  Members 
starts  out  with  30  cities  in  the  list,  25  of  these  being  from  the 
A.  S.  P.  S.  and  the  others  either  new  members  obtained  during 
the  year  or  cities  which  have  been  represented  heretofore  by 
individual  members.  Eight  of  the  cities  which  are  members 
from  the  A.  S.  P.  S.  have  not  appointed  their  delegates  prior 
to  October  1,  the  date  of  this  report,  and  two  of  them  ap- 
pointed only  part  of  the  delegates  to  which  they  are  entitled 
for  the  year  1914  according  to  the  terms  of  the  amalgamation. 
The  dues  of  the  representatives  not  thus  appointed  have  been 
paid -and  remain  in  the  treasury  to  pay  the  dues  of  representa- 
tives hereafter  appointed. 

Three  active  members  have  withdrawn  and  two  members 
have  died ;  nine  associates  have  withdrawn  and  thirteen  repre- 
sentatives of  associates,  making  a  total  loss  of  individual  mem- 
bers of  18,  as  compared  with  32  lost  the  previous  year.  The 
members  who  have  died  are : 

Justus  Herbert  Grant,  Special  Assistant  Engineer,  Roches- 
ter, N.  Y.,  and  S.  H.  Phelps,  City  Engineer,  Sharpsville,  Fa., 
and  their  names  have  been  referred  to  the  Obituary  Com- 
mittee for  appropriate  action  of  this  convention. 

The  additions  to  the  individuals  in  memberships  have  been 
as  followB :  38  active,  3  affiliated,  67  delegates  from  22  of  the 
30  municipal  members  accounted  for  above,  and  19  representa- 
tives of  associate  members ;  total,  127. 
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Membership  at  present  consists  of  S39  active,  9  afSliated, 
67  representatives  of  30  municipal  members,  81  representatives 
of  68  associate  members.  This  makes  a  total  of  496  individ- 
uals. It  is  evidently  impossible  to  make  the  account  of  mem- 
berships and  individuals  agree  since  the  municipal  members 
tire  not  individuals  and  the  associate  members  are  sometimes 
firms  or  corporations  which  have  not  appointed  any  certain 
individual  as  their  representative.  It  should  be  noted  that 
some  of  the  represaotatives  of  municipal  members  were  al- 
ready individual  members  of  the  A.  S.  M.  I.  This  has  reduced 
the  list  of  individual  active  memben;  14,  so  that  an  individual 
would  not  be  counted  twice.  In  computing  the  gain  in  mem- 
bership which  is  really  active,  the  number  of  delegates  of 
municipal  members  must  be  added  to  the  number  of  the  classi- 
fication active  in  order  to  obtain  the  true  number  of  active 
members,  viz.,  406 

The  increase  in  membership  of  individuals,  due  to  the 
amalgamation  of  the  A.  S.  P.  S.  is  53,  being  the  number  of 
delegates  of  municipal  members  less  the  number  of  such  dele- 
gates which  were  already  members  of  the  A.  S.  M.  I. 

The  cities  which  have  not  yet  appointed  delegates  are  en- 
titled to  32  representatives,  dues  for  this  number  of  repre- 
sentatives having  been  paid  by  the  A.  S.  P.  S.  for  one  year. 
These  cities  are  the  follomng  with  the  number  of  delegates  to 
which  they  are  entitled: 

Boston    4  Salt  Lake  City 3 

Chicago    4  South  Omaha,  Neb...     3 

Columbus,    0 4  Lynchburg,    Va 2  additional 

Norfolk,    Va 3  Si.  Louis,  Mo 3additional 

Pasco,    Wash 3  — 

Salisbury,  N.  C 3  32 


The  following  table  will  show  the  monthly  receipts  during 
the  year  classified  as  to  source,  and  the  monthly  remittances 
of  the  Secretary  to  the  Treasurer.  The  account  closed  on  Sep- 
tember 28,  1914: 
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There  was  received  $27.00  between  September  28  and  Octo- 
ber 1,  which  is  accounted  for  as  of  date  October  1,  and  will  be 
included  in  the  next  annual  report.  Receipts  after  October  1, 
including  those  of  the  convention,  will  also  be  included  in  next 
year's  report. 

The  receipts  on  account  of  the  amalgamation  of  the  A.  S.  , 
P.  S.  are  as  follows:  Received  from  the  Secretary  of  the 
A.  S.  P.  S.  $648.68,  of  which  $460  was  for  municipal  members, 
$180  for  associate  members,  and  $8.68  balance  not  otherwise 
assigned.  "We  have  sold  during  the  year,  volumes  of  the  Pro- 
ceedings of  the  A.  S.  P.  S.  amounting  to  $90 ;  the  total  receipts 
on  account  of  the  amalgamation  are  therefore  $738.68.  This 
should  be  reduced  by  $40  of  the  item  of  "refunds  of  dues"  in 
the  following  account,  as  this  amount  was  refunded  associate  ' 
members  who  had  paid  dues  to  both  Societies. 

The  receipts  during  1914  were  greater  than  the  receipts 
during  1913  by  $1,268.28.  As  above  stated,  $738.68  of  this 
was  due  to  the  amalgamation,  and  the  remainder,  $529.60,  is 
the  improvement  in  the  condition  of  the  association,  due  at 
least  in  part,  to  the  influence  of  the  combination. 

The  expenditures  classified  are  as  follows: 

Office. 

Stenographer    $480.00 

Postage 158.52 

Teleerams    4.85 

Expressage   32,08 

Stationery    6.50 

Miscellaneous  1.26 

$683.20 

Prinling. 

Proceedings,  reprints  and  advance  copies.  1013 $983.81 

Cuts  and  drawings.  1&13 $56.71 

Cuts,  advance  papers.   1914 11.08 

67.79 

Letterheads,   envelopes   and  billheads 1^.20 

Blanks  and  books  of  blanks 48,76 

Circulars    69.00 

Programs.  1913  18.00 
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Miscellaneous. 

Reporting  GKiventioo  1613 $76.80 

Distributing  Proceedings  and  advance  copies 134.46 

Ex- Secretary's  expenses  04.87 

Committee  expense 7.00 

Treasurer's  bond  7  .S) 

Refund  ot  dues 42.50 

Secretary's  salary  300.00 


The  total  of  these  expmditures  is  $2,634.06.  This  fdio^ra  a 
balance  of  receipts  in  ezoess  of  expenditures  of  $7S9.B5.  The 
receipts  on  account  of  the  A.  S.  P.  S.  being  $738.68,  the  excess 
of  receipts  over  expenditures  on  aecoant  of  the  regular  opera- 
tion of  the  A.  S.  M.  I.  is  $1.17,  to  which  ^ould  be  added  $40 
of  A.  S.  P.  S.  dues  to  associate  members  refunded,  making  the 
real  surplus  $41.17.  The  expenditures  this  year  were  $433.20 
more  than  they  were  in  the  year  1913.  This  increase  in  ex- 
pense is  accounted  for,  first  by  the  cost  of  reprinting  uid  dis- 
tributing the  report  of  the  Committee  on  Forms,  $187.84,  this 
being  done  in  accordance  with  instructions  of  the  association, 
and  there  being  a  supply  of  the  report  still  on  hand  for  future 
use ;  second,  in  services  of  stenographer,  which  was  probably 
$200  to  $225  more  than  in  the  previous  year-  The  volvime  of 
business  done  during  the  year  made  the  regular  employment 
of  a  stenographer  an  absolute  necessity,  and  accounts  for  the 
difFerence. 

The  following  classifications  of  expenditures  may  be  of  in- 
terest :  Printing  and  distribution  of  the  report  of  the  Com- 
mittee on  Forms  gave  rise  to  the  following  expenditures,  the 
stationery  and  office  time  being  estimated  as  closely  as  possible : 

■  Printing,  etc..  on  The  Rumford  Press  bill $91.84 

Expressage,  to  Indianapolis 11.30 

Postage   45.00 

Envelopes,  manija 11 .70 

Letters,  paper,  and  time  on  letters 8.00 

Sending  out  3350.  time 20.00 

$187.64 
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The  cost  of  printing  and  diatributing  the  Proceedings  and 
the  advance  papers  for  1913,  was  as  follows: 

Printing  and  citts I8T4.93 

Sending  out  95.57 

Advance  papers,  1918. 60.74 

Sending  out  advance  papers 16.32 

Expressage  14, 1)5 

$1,051.  se 

The  receipts  on  account  of  the  Proceedings  were : 

From  advertising $534.00 

From  Proceedings  A.  S.  M.  1 163.60 

From  Proceedings  A.  S.  P.  S '.  90.00 

$767.50 

There  is  still  due  from  advertisers  which  will  doubtless  bo 

collected,  $59,  making  a  total  for  the  year  $826.50.    This  shows 

that  the  Proceedings  cost  $225.08  more  than  the  receipts  from 

them. 

The  Clearing  House  for  Information  had  the  following  ex- 
penses as  closely  estimated  as  possible : 

Circular  letters,  stationery  ^$5.75 

Circular  letters,  postage  :..         8,60 

Circular  letters,  oUke  time 16.50 

$30.75 
The  above  statements  are  of  course  independent  of  the  full 
statement  of  receipts  and  expenditures  above  given,  and  pos- 
sibly will  give  all  the  information  desired  if  taken  in  connec- 
tion with  the  classified  list  of  expenditures. 

The  following  members  have  been  admitted  during  the  year 
1913-1914.  This  list  includes  all  of  the  members  admitted  at 
the  convention  of  1913  not  already  included  in  the  report  of 
the  Secretary  for  1913,  the  new  members  admitted  during  tie 
year,  including  the  municipal  members  and  their  delegates, 
where  they  have  been  appointed.  The  delegates  of  municipal 
,  members  who  were  already  active  members  in  the  A.  9.  M.  I. 
have  been  designated  by  a  star  and  are  really  on  two  lists  of 
members  and  should  not  be  counted  as  additions: 
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Active. 
John  R  Ballinger,  Engineer  of  Highways.  Jacksonville,  Florida. 

Charles  J.  Bennett,  State  Highway  Commissioner,  Hartford,  Conn. 

L.  D.  Smoot,  Chief  Engineer,  Jacksonville,  Florida. 

Joshua  Atwood,  Chief  Engineer  Paving  Service,  Pub.  Wks.  Dept.,  Bos- 
ton, Mass. 

Allen  R.  Boudinot,  City  Engineer,  Davenport,  Iowa. 

William  M.  Brown,  Chief  Engineer  Passaic  Valley  Commission,  Newark, 
New  Jersey. 

Wallace  L.  Caldwell,  District  Manager,  Pittsburgh  Testing  Laboratory, 
Birmingham,  Alabama. 

Frederick  H.  Clark,  Supt.  Streets  and  Engineering,  Springfield,  Mass. 

Edgar  S.  Dorr,   Chief  Engineer  Sewer  Service,  Boston,  Mass. 

Frank  P.  Drane,  Paving  Inspector  and  Supervisor,  Charlotte,  N.  C. 

Harrison  P.  Eddy,  Assistant  Engineer,  Pittsfield,  Mass. 

Arthur  B,  Farnham,  Engineer  Board  of  Works,  Pittsfield,  Mass. 

Frederick  Herston  Frankland,  Bridge  Engineer,  Highway  Dept,,  Lake 
Charles,  La. 

E.  L.  Gorham,  City  Engineer,  Lake  Charles,  La, 

George  B.  Hills,  Eng.  Mgr.  Isham  Randolph  &  Co.,  Jacksonville,  Fla. 

Gilbert  Hodges,  acting  as  City  Engineer,  Franklin,  N.  H. 

Prevost  Hubbard,  Consulting  Chemical  Engineer,  Washington,  D.  C. 

William  H.  Jaques,  Mayor  Village  Dist.  Little  Boar's  Head,  Boston.  Mass. 

Alexander  L.  Kidd,  Dist.  Engr.  Public  Works  Dept.,  Boston,  Mass. 

B.  H.  Klyce,  Design  and  Construction  Sewers  and  Paving  for  Miami, 

Miami,  Florida. 

C.  W.  Koiner,  Genl.  Mgr.  and  Elec.  Engr.  Municipal  Lighting  Works, 

Pasadena,  Cal. 
R.  J.  Lewis,  City  Engineer,  Fort  Madison,  Iowa. 

David  Russell  Lyman,  Chief  Engineer,  Bd.  Public  Works,  Louisville.  Ky 
Franklin  M.  Miner,  .'Assistant  Engineer,  Boston,  Mass.' 
Edward  W.  Quinn,  Superintendent  of  Streets,  Cambridge,  Mass, 
Robert  Isham  Randoli*,  Secy.-Treas.  Isham  Randolph  &  Co.,  Chicago,  111. 
L.  M.  Russell,  City  Engineer,  Elkhart,  Indiana. 
Edward  R  Sands,  City  Fjigineer,  Houston,  Texas. 
E,  F.  Scatlergood,  Elec.  Engr.  Dept.  Public  Service,  Los  Angeles,  Cal. 
William  J.  C.  Semple,  Assistant  Engineer,  Boston,  Mass. 
Charles  W.  Sherman,  Consulting  Member  Bd.  Water  Commrs.  Belmont, 

Boston,  Mass. 
J.  J.  Smith,  City  Engineer,  East  Grand  Forks,  Minn. 
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Frederic  Antes  Snyder,  Chief  Engineer  Town  of  Mount  Royal,  Montreal, 

Que.,  Canada. 
Etbert  W.  Sylvester,  Chief  Engineer  and  Supt.  Public  Works,  FOugh- 

keepsie,  N.  Y. 
Thomas  J.  Wasser,  County  Engineer,  Jersey  City,  N.  J. 
L,  J.  Wertheim,  City  Engineer  in  charge  Public  Works,  Berlin,  N.  H. 
Robert  Spurr  Weston,  Consulting  Sanitary  Engineer,  Boston,  Mass. 

Affiuated. 

John  Campbell,  Supt.  Special  Service  Dept.  The  Edison  Electric  Illuminat- 
ing Company,  Boston,  Mass. 

William  Slifer,  Consulting  Civil  Engineer,  Pittsbui^,  Pa. 

Clyde  H.  Teesdale,  in  charge  of  Wood  Preservation,  Forest  Products 
Laboratory,  Madts<»i,  Wis. 

Albany,  N.  Y.: 

^Wallace  Greenalch,  CommissicHier  of  Public  Works, 
•Frank  R.  Lanagan,  City  Engineer. 

Erwin  B.  Stevenson,  Deputy  City  Engineer. 

James  R.  Wlatt,  President  of  the  Common  Council. 
Baltimore,  Md. : 

Bruce  Aldrich. 

R.  Keith  Comptoa 

H.  M,  Cooksey,  • 

»H.  K.  McCay. 
Boston,  Mags. : 

Delegates  for  1914  not  yet  appointed. 
Buffalo,  N.  Y.: 

George   H.    Norton,  Deputy    Engineer,   Commissioner,   Dept.    Public 
Works. 

C.  E.  P.  Babcock,  First  Assistant  Engineer,  Dept.  Public  Worics. 

J.  A.  Vandewaler,  Assistant  Engineer,  Dept.  Public  Works. 

Carl  L.  Howell,  Assistant  Engineer,  Dept.  Public  Works. 
Chicago,  111.: 

Delegates  for  1914  not  yet  appointed. 
Columbus,  Ohio: 

Delegates  (or  1914  not  yet  appointed. 
Kalamazoo,  Mich.: 

*A.  Lenderink,  City  Engineer. 

M.  E.  McMartin,  City  Auditor. 

C  L.  Miller,  City  Qerk. 
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Kamas  City,  Mo. : 

Robert  L.  Gregory,  President  Board  of  Public  Works. 

Curtis  Hill,  Gty^gineer. 

Claric  R.  Mancligo,  Assistant  City  Engineer. 

E.  J,  McDoonell,  Secretary  Board  of  Public  Works. 

Little  Hoek.  Ark. : 
♦Henry  Lev  in  son. 
Fred  Lund, 
D.  A.MacCrea. 

Lynchburg,  Va.; 

*L.  D.  Shaner,  City  Engineer. 

Memphis.  Tean. : 

George  C  Love,  Commissioner  of  Streets,  Bridges  and  Sewers, 
D.  C.  Miller,  Chief  Oerk,  EBgineermg  Department 
C.  C   Pashby,  aty  Oerk. 
•J.  H.  Weatherford,  City  Engmeer. 

Minneapolis,  Minn.: 

•F.  W.  Cappelen,  City  Engineer. 

Ellis  R.  Ehittoa. 

P.  B.  Walker. 

George  V.  Ziemcr. 
New  Uavcn,  Conn. : 

Max  Adler,  President  Permanent  Paving  Committee. 

W.  Scott  Eames,  Director  of  Public  Works. 

Frederick  L.  Ford,  -City  Engineer. 

Cassius  W.  Kelly,  Consulting  Engineer. 

New  Orleans,  La. ; 

W.  J.  Hardee,  Qty  Engineer. 

Edward  E.  Lafaye,  Commissioner  of  Public  Property. 
Harold  W,  Newman,  Commissioner  of  Public  Safety. 
W.  B.  Thompson,  Commissioner  of  Public  Utilities. 

New  York,  N.  Y. : 

*R  J.  Fort,  Chief  Engineer  Bureau,  of  Sewers,  Boro  of  Brooklyn. 

*R.  H.  Gillespie,  Chief  Engineer  of  Sewers  and  Highways,  Boro  The- 

•Nelson  P.  Lewis,  Chief  Engineer  Board  of  Estimate  &  Apportionment. 
•George  W.  Tillson,  Consulting  Engineer,  Boro  of  Brooklyn. 
Norfolk,  Va. : 

Delegates  for  1914  not  yet  appointed. 
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Omaha,  Neb.: 

Joseph  B.  Hammel,  Super inUndcitt  of  Parli»  and  Phblie  Property. 

A,  C.  Kugel,  Superintendent  Department  of  Police  and  PuUic  SafeQ, 

Thomas  McGovern,  Superintendent  of  Public  ImprovemetUs. 

Watson  Townsend,  City  Engineer. 
Pasco.  Wash.: 

Datesates  for  19H  not  yet  appointed. 
Philadelphia,  Pa.: 

William  H.  Connell,  Chief  of  the  B«reau  of  Hig4tway», 

Carleton  E.  Davis,  Chief  of  the  Bureao  oi  Wawr. 

William  D.  Uhler,  AssistaM  Engineef  Bureau  of  Highw^n. 

George  S.  Wrfjster.  Chief  of  *•  Bi»reatr  (rf  Surreys, 

Fittsburgh,  Pa.: 

George  W.  Burke,  Superintendent  Bureau  of  Parks. 

E.  R  Lampher,  Division  Engineer,  Bureau  of  Water. 

'C.  M.  Reppert,  Division  Engineer,  Bureau  of  Engineering. 
J.  D.  Strain,  Superintendent  Municipal  Asphalt  Plant. 

St  Louis,  Mo. : 

Waller  L.  Hempelmann,  Engineer  Bituminous  Roadways,  Street  Dept. 

Salisbury,  N.  C: 

Delegates  for  1914  not  yet  appointed. 

Salt  Lake  City,  Utah: 

Delegates  for  1914  not  y«t  ^ipoiated.  , 

South  Omaba,  Neb. : 

Delegates  for  1914  not  yet  appointed. 

Toledo,  Ohkr: 

A.  W.  Boardman,  Director  of  PubKc  Service. 

G.  A.  Gessner,  Resident  Bridge  Engineer,  D^t.  of  PnUtc  Service. 
He'ri>ert  McKechnie,  Chief  Engiaeer  of  the  D«pt.  of  Public  Service. 
Thomas  A.  Taylor,  Supt  of  Streets  of  the  Dept.  of  PaMic  Serviee. 

Binghamton,  N.  Y- : 

Burr  Winsor,  Commissioner  of  Public  Works. 
'John  A.  Giles,  City  Engineer. 
FultMi,  N.  Y. : 

G.  CRiyton  Hitl,  City  Engineer. 

F.  H.  Ramsey,  Cotsmiscioner  of  Works. 

Joplin,  Mo. : 

J.  B.  Modgdon,  Cofflmissioner  of  Streets  and  Public  Improvements. 
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Toronto,  Ontario,  Canada: 

R.  C  Harris,  Commissioner  of  Works. 
Troy,  Ohio: 

M.  A.  Gantz,  City  Engineer. 

ASSOOATE. 

The  American  City,  Harold  S,  Buttenheim,  Editor,  New  York  City, 
The  Barber  Asphalt  Paving  Company,  Philadelphia,  Pa. 

Clifford  Ridiardson,  New  York  Oty. 

C.  N.  Forrest,  Maurer.  N.  J. 
The  Equitable  Asphalt  Maintenance  Company,  Kansas  City,  Mo. 

Ford  H.  Moore,  Secretary-Treasurer, 

James  M.  Moore. 
General  Petroleum  Company,  San  Francisco,  Cal. 
F.  J.  Lewis  Manufacturing  Company,  Chicago,  111. 

F.  J.  Lewis,  President. 
Standard  Oil  Company  of  New  York,  New  York  City. 

Henry  Fisher,  Manager. 
United  Gas  Improvement  Company,  Philadelphia,  Pa. 

W.  H.  Fulweiler,  Chemist. 
Universal  Portland  Cement  Company,  Chicago,  IlL 

C.  W.  Boyntonr-Chicago. 

J.  H.  Chubb,  Chicago. 

William  M.  McKinney,  Pittsburgh,  Pa. 
Wamer'Quinlan  Asphalt  Company,  New  York  City. 

W.  D.  Baker,   Sales  Manager. 
H.   J.  Gillum,   General    Salesman   Magnolia   Petroleum   Co.,   Chicago,   III. 
Arthur  S.  Lane,  Treas.  John  S.  Lane  &  Son.  Inc.,  Meriden,  Conn. 
L.  R.  McKenzie,  Sales  Manager,  California  Brick  Co.,  San  Francisco,  Cal. 
H.   H.   Morgan,   Manager   Chicago  Cement  &   Physical   Testing  Dept.  of 

the  Robert  W.  Hunt  Co.,  Chicago,  111. 
Charles  P.  Price,  Manager  The  American  Tar  Company,  Boston,*  Mass. 
The  United  States  Asphalt  Refining  Company,  New  York  City. 

J.  R.  Draney,  Sales  Manager. 
Sir  Gust  Pers.  Wem,  President,  Wern  Machinery  &  Engineering  Ca, 

New  York  Ci^. 

The  following  members  withdrew  under  the  proviBioii  of 
the  ConatitutioD  whereby  a  member  has  the  option  of  continu- 
ing his  membership  after  he  leaves  municipal  employment: 
James  B.  Estee,  Mayor,  Montpelier,  Vt. 

Robert  J.  Harding,  Supt.  of  Public  Works,  Pou^keepsie,  N.  Y. 
Samuel  D.  Newton,  Greensboro,  N.  C. 


BUSINESS  FROOBEDINOS  7  31 

The  following  associate  members  have  also  withdrawn : 
Rudolph  S.  Blome  Co. 
Canadian  Iron  &  Foundry  Co. 
William  J.  Cherry. 
C.  P.  Dodge. 

Foote  Concrete  Machinery  Co. 
International  Creosoting  &  Construction  Co. 
Newton  Jackson. 
Municipal  Journal. 
B.  V.  Norton. 
Henry  Tipper. 
H.  L.  Gillespie. 
H.  D.  Wyllic. 
R.  C.  Stubbs. 

The  following  changes  in  classification  of  members  have 


Lk  C.  Etatz,  Engineer  Roadway,  N.  O.  Railway  &  Light  Co.,  New  Orleans, 

La.,  from  Associate  to  Affiliated  Member. 
D.  A.  Hegarty,  Manager,  N.  O.  Railway  &  Light  Co.,  New  Orleans,  La., 

from  Active  to  -Affiliated  Member, 

The  following  members  have-  died : 

Justus  Herbert  Grant,  Special  Assistant  Engineer,  Rochester,  N.  Y. 
S.  H.  Phelps,  City  Engineer,  Sharpsville,  Pa. 

The  following-  were  elected  to  membership  at  the  conven- 
tion and  are  not  included  in  the  account  of  membership  given 
in  the  Secretary's  report: 

Active. 

Frank  A.  Barbour,  Boston,  Mass. 

Harland   Bartholomew,   Secy.,   Newark   City   Plan.   Com.,   Newark,   N.  J, 

Arthur   W,   Dean,   Chief   Eng.   Mass.   Highway   Com.,   Winchester,  Mass. 

Michael  Driscoll,  Sopt.  Streets  and  Sewers,  Brookline,  Mass. 

Charles  P.  Gillen,  Board  of  Street  and  Water  Com.,  Newark.  N,  J. 

J<^n  M.  Keyes.  Chairman,  Board  of  Road  Com.,  Concord,  Mass. 

James  H,  MacDonald,  Road  and  Pavement  Expert,  New  Haven,  Conn. 

Roger  L.  Morrison,  Prof.  Highway  Engineering,  College  Station,  Texas. 

Manley  Osgood,  City  Engineer.  Ann  Arbor,  Midi. 

Herbert  W,  Pierce,  Commissioner  Public  Works,  Rochester,  N.  Y. 

William  D.  Sohier,  Chairman,  Mass.  Highway  Com.,  Boston,  Mass. 

H.  M,  Talbott,  City  Engineer,  Owensboro,  Ky. 
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Binghamton,  N.  Y.  i 

Burr  Winsor,  Commissioner  of  Public  Works- 
Joptin,  Mo.: 

John  B.  Hodgdon,  Commissioner  of  Streets  and  Public  Improvenwnta. 

Associate. 

Arthur  A.  Adams,  Contractor,  Adams  &  Ru9ibon  Conslruclton  Co.,  Spring- 
field, Mass. 

W.  T.  Blackburn,  Con.  Eng.,  Dunn  Wire-Cut-Lug  Brick  Co.,  Paris,  EL 

Albert  C  Bniff,  Dist  Mgr.  Edison  Portland  Cement  Co.,  Quincy,  Mass. 

Frederick  M.  Crossett,  PresL  and  Mgr.  Wem  Stone  Paving  Ccfc,  New 
York  Ci^. 

Frank  T.  Fay,  Sales  Agt.,  Standard  Oil  Co.  of  New  York,  Boston,  Mass. 

H.  y.   Hildreth,   General   Manager,   Hildreth   Granite  Co.,   Boston,   Mass. 

Dennis  A.  Kennedy,  Boston  Manager,  John  Baker,  Jr.,  Boston;  Mus. 

William  L.  D'Olier,  Chief  Engr.  Tbe  Saniution  Corporation,  Philadel- 
phia, Pa. 

G.  H.   Perkins,  Supt.  of  Refineries,  Warren   Brothers  Co.,   Boston,  Mass, 

James  J.  Smith,  Salesman  Frank  Ridlor  Co.,  Boston,  Mass. 

George   M.  Stevens,  Salesman,  Boston,   Mass. 

O.  G.  Strother,  Pa.  Rep,  U.  S.  Wood  preserving  Co.,  Harrisburg,  Pa. 

Robert  W.  Pond,  Manager  Boston  Road  Dept.,  Barrett  Mfg.  Co.,  Bos- 
t(Hi,  MaM. 


REPORT  OP  TREASURER 
W.  B,  HowB. 
To  the  Americ&n  Society  of  Municipal  Improvementa : 

Oentlemen :  Your  Treasorer  iHresents  the  followiog  report 
of  ttie  receipts  and  expenditures  of  the  Society  for  the  year 
ending  October  6,  1914: 

Receipt! 

Nov.     1,1913— A,    P.    Folwell $526.50 

Nov.     1, 1913— R  1-.  Dalton,  balwtce  from  1913 1,113.80' 

Dec     S,  1913— Charles  C,   Brown 133.76 

Jan.      8, 1914— Charles  C  Brown Se.2S 

Feb.    11, 1914— Charles  C  Brown 1,0*7.18 

Mdi.     5, 1M4— Charles  C.  Brown. 136.35 

April  13,1914 — Charles  C.  Browa 110.00 

May    22, 1914— Charles   C   Brawn 74.76 

June  22, 1914— Charles  C,  Brown. 40.00 

July      8, 1914— Charles  C.  Brown Qfift.OO 

Auff.     7, 1914— Charies  C  B»own 8J.71 

Sept.    8, 1914— Charles  C  Brown. .,  575.75 

Oct.      1, 1914— Charles  C.  Brown 388.75 

$4,487.73 
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Exfenditurts. 


Dec,      1, 1914— Central  Law   ReportiDH  G>^  report  WfaaitiKtDn 

convention    $75.00 

Dec      1,1913— A.  Prescotl  Folwell,  office  expenses 64.87 

Dec.      1, 1913— Frank  F.  Lisiecki,  programs  for  convention 18.00 

Dec.      1,  1913— The  Franklin   Press,  letterheads,  etc 20.00 

Dec      1.1913— Morrill  &  Droforth,  premium,  TrcasMrer's  bond..  7.50 

I>ec.     4, 1913— Charles  C.  Brown,  office  expense 52.19 

Dec     5, 1913— The  Franklifi  Press,  printing  supplies 1M.75 

Jan.      9, 1914— Charles  C.  Brown,  office  expense 57.68 

Feb.     11,  1914— Charles  C.  Brown,  office  expense 58,44 

Feb.     11, 1914— Union  Oil  Co..  refund  of  dues  A.  S.  P.  S 10.00 

Feb.  U,  1914— Warren  Brothers'  Co.,  refund  of  dues  A.  S.  P.  S.  10.00 
Feb.     11,1914 — Yellow   Pine   Manufacturers'   Association,   reittnd 

of  dues  A.  S.  P.  S 10.00 

Feb.    n,  1914— Standard  Oil  Co.  of  N.  J.,  refund  of  due* 10.00 

Feb,     11, 1914— Anchor  Printing  Co.,   stationery 28,76 

Mch.     6, 1914— The   Franklin   Press,   printing  supplies 8.75 

Mch.     6,,1914— Rnmford   Printing  Co.,   on  account 150.00 

Mch.     6. 1914— Charles  C.  Brown,  office  expense 56.36 

April  13, 1914— Anchor   Printing  Co,   stationery 62.90 

April  13, 1914— IndiMia  Electrotype  Co.,  cuts  for  Proceedings...  16.66 

April  13,1914 — Charles  C.  Brown,  office  expense 56.95 

May    22, 1914— Charles  C.  Brown,  office  expense 45.50 

May    22,1914 — Appollo  T.  Gaumer,  drawings  for  Proceedings...  1.40 

June   2ft,  1914— Anchor   Printing   Co.,   stationery 3.30 

June   20,  1914— Charles  C  Brown,  office  expense 50.26 

July      8,1914— G.  Qayton  Hill,  refund  of  dues 2.60 

July      8. 1914— Charles  C.  Brown,  office  expense 65.00 

Aug.     7,1914— The  Franklin  Press,  envelopes 4.00 

Aug.     7, 1914— Charles  C.  Brown,  office  expense 5S.02 

Aug.      7,1914 — Charles  C.   Brown,  express  on  reprints 22.57 

Aug.    14,  1914— The  Franklin  Press,  envelopes  and  printing 13. OO 

Sept,     8,  1914— Anchor   Printing  Co.,   stationery 4.60 

Sept.     8, 1914— Charles  C- Brown,  office  expense 117.36 

Sept.     9, 1914— Rumford  Press,  advance  copies  aod  report 984.35 

Sept.  18,1914— A.  E.  Woodward,  committee  service 7.00 

Sept.  21, 1914— Printing  Arts  Co.,  plates  for  advance  papers 11.08 

Sept.  21, 1914— Charles  C.  Brown,  salary 300.00 

Oct.      1, 1914— Charles  C.  Brown,  office  expense 78.46 

f3,634.08 

Receipts    H487.73 

Expenditures   2,634.08 

91,853.65 

Respectfully  submitted, 

W.  B.  HowB, 

Treaaufer. 

The  President  :    We  will  have  also  report  of  Finance  Com- 
mittee. 
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FINANCE  COMMITTEE  REPORT. 

To  the  President  and  Members  of  the  American  Society  of 

Municipal  Improvements; 

Gentlemen:     The  Finance   Committee  beg  to  report  that 

they  have  examined  the  financial  accounts  of  the  Secretary 

and  Treasurer  and  find  the  accounts  agree  and  balance  in  the 

amounts  stated,  as  follows: 

Balance  from  last  report $1,113.80 

Received  during  the  year 3373.93 

Tout  receipts  $4,487.73 

Disbursements  during  the  year 3,634.08 

Balance   i $1,853.65 

Respectfully  submitted, 

L.  V,  Christy, 

P.  J.  Cellarics, 

finance  Gommxitet. 

Mr.  Miixer:  I  move  the  three  reports  be  received  and 
adopted. 

(Seconded  by  Mr.  Howell,  and  carried.) 

Thb  President:  It  is  now  time  to  adjourn,  and  we  will 
take  a  recess  at  this  time  until  two  o'clock  this  afternoon. 

afterxoon  session. 

The  session  was  called  to  order  by  President  Christ  at  3 :30  P.  M. 

The  President  :  The  first  this  afternoon  is  report  of  Com- 
mittee on  Garbage  Disposal  and  Street  Cleaning.  Mr.  Hoff- 
man is  not  here,  but  his  report  is  in  the  hands  of  the  Secretary, 
and  if  there  is  no  objection  it  will  be  printed  in  the  Proceed- 
ings without  reading. 

The  report  wUl  be  found  on  page  1. 

The  first  paper  to  be  taken  up,  for  we  shall  have  to  post- 
pone the  illustrated  papers  for  an  evening  session,  will  be  tiiat 
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of  Mp.  S.  a.  Greeley  of  Wmnetka,  Illinois,  on  "Costs  of  Col- 
lecting, Hauling:,  Transferring  and  Transporting  Refuse  Ma- 
terials." Mr.  Greeley  is  not  here,  so  I  will  ask  the  Secretary 
to  read  it. 

The  paper  wUl  be  found  on  page  17. 

The  President:  If  there  ie  no  discussion  on  this,  we  will 
pass  to  paper  on  "Street  Cleaning,"  by  Edward  D,  Very,  Sani- 
tary Engineer,  New  York  City. 

The  paper  and  discwfsion  thereon  tvW  he  found  on  page  3- 
The  President:     If  there  is  no  further  discussion  of  that 
paper,  we  will  pass  to  the  paper  on  "The  High  Temperature 
Incinerating  Plant  at  Savannah,  Georgia,"  by  E.  E.  Conant, 
Chief  Engineer  of  Savannah,  Georgia. 

The  paper  and  disnmsion  thereon  in'U  be  found  on  page  24- 

The  President:  With  reference  to  the  report  of  Com- 
mittee on  Street  Lighting,  Mr.  Putnam,  the  chairman,  has 
been  unavoidably  detained.  He  will  forward  the  report  and, 
his  paper,  to  the  Secretary,  and  they  will  be  printed  in  the 
Proeeedinga. 

Th-e  report  will  be  found  on  page  438  and  a  paper  by  G.  H. 
Sticknetf  on  "Street  TAghUng  Practice  With  Incandescent  Lamps." 
on  page  439. 

If  there  is  no  objection  also,  we  will  have  the  paper,  "Mu- 
nicipal Ownership  and  Operation  of  Electric  Utilities  on  the 
Pacific  Coast,"  by  Mr.  C.  Wellington  Koiner,  engineer  and 
general  manager  of  the  municipal  electric  light  and  power 
plant  at  Pasadena,  California,  read  by  title  and  printed  in  the 
Proceedings.  We  are  compelled  to  do  this,  because  we  are  so 
nished  for  time. 

7^6  pa-per  ivUl  be  found  on  page  347- 

The  next  will  be  the  report  of  Committee  on  Sewerage  and 
Sanitation,  Mr.  A.  J.  Taylor,  of  Wilmington,  Delaware,  chair- 
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Mr.  Taylor  :  Oure  is  just  a  formal  report  of  our  activities 
during  the  year,  and  an  appreciation  of  the  efforts  of  differient 
ones  who  have  helped  us,  and  a  list  of  the  papers  procured, 
etc.    We  shall  be  glad  to  hand  it  in  later  to  the  Secretary, 

The  report  ttnll  be  fotmd  on  page  61- 

Mb.  Christy:  I  move  we  adjourn  at  this  time  until  this 
evening  at  8  o'clock. 

{Seconded  by  Mr.  Comon,  and  carried.) 

EVENING  SESSION. 

The  meeting  was  called  to  order  by  the  President  at  8  o'clock. 

The  President:  We  will  take  up  first  this  evening  the 
paper  on  "Sewage  Disposal,  Preliminary  Investigations  Re- 
quired," by  B.  A.  Fisher,  consulting  engineer  of  Rochester, 
N.  T. 

The  paper  and  discussion  thereon  wUl  be  found  on  page  63- 

The  President:  We  will  now  have  p^er  on  "Municipal 
Cleanliness,"  by  I.  S.  Osborn,  consulting  engineer  in  charge  of 
installing  complete  methods  of  refuse  collection  and  disposal 
for  Toronto,  Canada. 

The  paper  and  discussion  thereon  wHl  be  found  on  page  49. 

The  Secretary:  By  order  of  the  Executive  Committed, 
and  in  accordance  with  our  rules,  I  will  present  to  yon  at  this 
time  the  following  proposed  amendment  to  the  constitution : 
In  the  second  paragraph  of  the  first  section  of  the  second 
article,  in  the  second  line,  add  "by  signifying  his  desire  so  to 
do,"  after  "active  membership." 

The  President:  Mr.  George  T.  Hammond,  engineer  in 
charge,  will  now  read  us  his  paper  on  "The  Experimental  Sew- 
age Disposal  Plant  of  Brooklyn,  N.  Y. " 

{Mr.  Hammond  reads  paper,  and  later  shows  slides  illustrating 
game.) 

The  paper  and  discussion  thereon  ndll  be  found  on  page  121. 
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The  President:  We  will  next  have  paper  on  "The  Dis- 
posal of  Inflammable  WarteB  Into  Sewerage  Syatema  and  the 
Problem  of  Prevention,"  by  Norman  S.  Sprague,  Superin- 
tendent Bureau  of  Construetion,  Pittsburgh,  Pa* 

The  paper  and  discussion  thereon  u^ll  be  found  on  page  163- 

The  President  :  We  have  one  more  paper  for  tonight,  and 
that  is  the  paper  on  "Permanent  Sediment  Records  for  Water 
and  Sewage,"  by  George  C.  Whipple,  consulting  engineer,  New 
York  City,  Professor  of  Sanitary  Engineering  in  Harvard  Uni- 
versity and  the  Massaehysetts  Institute  of  Technology. 

The  paper  wUl  be  found  on  page  176. 

Mh.  Whipple  :  I  am  not  going  to  read  the  paper,  because  it 
is  too  late,  and  I  take  it  it  will  be  printed  in  the  Proceedings. 
But  I  do  want  to  show  you  here  a  quick  and  simple  device  for 
analyzing  water,  by  passing  the  samples  of  water  through 
small  cotton  discs.  The  little  device  is  called  the  Wizard  Sedi- 
ment Tester,  and  is  made  by  the  Creamery  Package  Company 
of  Albany,  N.  T.,  and  is  so  simple  that  with  it  the  office  boy 
can  make  a  fairly  good  and  accurate  teat  as  to  impurities  in 
the  water. 

The  Pbesidext:    There  is  one  other  paper  here,  "The  Mil- 

,   waukee  Sewerage  Problem,"  by  Mr.  T.  Chalkley  Hatton,  of 

Milwaukee,  Wisconsin,  but  it  is  so  late  that  if  there  are  no 

objections,  we  will  have  it  printed  in  the  Proceedings  without 

reading. 

The  paper  u-ill  be  found  on  page  96. 

That  ends  the  evening's  program,  and  if  there  is  nothing 
further,  we  will  stand  adjourned  until  tomorrow  morning  at 
nine  o'clock. 


WEDNESDAY,  OCTOBER  7,  1914. 

MORNING  SESSION. 

The  meeting  was  called  to  order  at  nine  o'clock  by  Ywe-Presi- 
dent  Howell. 

Mb.  Howell:  The  first  thing  on  the  program  for  this 
morning  is  the  report  of  Committee  on  Fire  Prevention,  by  5Ir. 
Alcide  Chausse,  chairman. 

The  report  will  be  found  on  page  193- 

Ma.  Howell:  If  there  is  no  discussion  of  the  report,  we 
will  take  up  next  paper  on  "Fire  Prevention,'-'  by  Mr.  J.  C. 
McCabe,  Boiler  Inspector!  of  Detroit,  Mich.  I  will  ask  the  Sec- 
retary to  read  the  paper. 

The  paper  will  be  found  on  page  302. 

The  Secretakt:  Attached  to  the  paper  is  the  siigKested 
ordinance,  which  has  been  scientifically  prepared,  and  which  is 
ofEered  as  the  standard  for  such  ordinances  in  this  country. 

The  President:  We  will  next  have  an  address  by  Mr. 
Franklin  H.  Wentworth,  Secretarj'  of  the  National  Fire  Pro- 
tection Association,  Boston,  Mass. 

The  address  wUl  be  found  on  page  305. 

Mr.  Chausse  :  I  move  that  a  vote  of  thanks  be  tendered 
Mr.  Wentworth  for  this  very  fine  address. 

(Seconded  by  Mr.  Corson,  and  carried.) 

Mb.  Howell:  We  will  now  take  up  a  paper  that  was  left 
over  from  last  night,  on  "Economics  of  Sewage  Filters,"  by 
George  W.  Fuller,  Consulting  Engineer,  New  York  City.  Mr. 
Fuller  is  not  here,  and  I  will  read  it. 

The  paper  will  be  found  on  page  113- 

Mb.  Howell  :  If  there  is  no  disenssion  of  that,  we  will  take 
up  the  report  of  Mr.  Tribus  of  the  Committee  on  Traffic  on 
Streets. 
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the  raport  wUl  be  found  on  page  184. 

Mr.  Howell:  The  next  will  be  paper  by  Mr.  Clarence  D. 
Pollock,  ConsultiDg  Engineer,  New  York  City,  on  "Small 
Parks  for  Southern  Citiea," 

The  paper  and  dUcmswn  thereon  Kill  be  found  on  page  228. 

Mh.  Howell:  If  there  is  no  further  discussion  of  Mr.  Pol- 
lock's paper,  we  will  take  up  the  paper  of  Mr.  Tribufi  on  "The 
City  EflReient."    I  will  ask  the  Secretary  to  read  it. 

The  paper  will  be  found  on  page  377- 

The  SEcnErTAHY:  I  have  here  some  comrauDications  which 
perhaps  should  be  read  at  this  time. 

Some  persons  attending  llie  convention  have  inquired  about  tlie  prac- 
ticability of  inspecting  the  .sewage  treatment  plant  at  Fitchburg,  Mass. 
•This  plant  consists  of  five  Inihoff  tanks ;  two  dosing  tanks ;  two  acres  of 
trickling  filters,  and  four  secondary  sedimentation  tanks.  The  plant  is 
practically  tinished  and  will  be  put  into  operatiwi  this  week.  If  several 
desire  to  go  to  Fitchburg,  arrangements  can  be  made  for  them  to  go 
together  on  Friday  afternoon,  leaving  Boston,  North  Station,  at  1  P.  M., 
and  reaching  Fitchburg  at  2:23;  leaving  Fitchburg  at  5:28  and  returning 
to  Boston  at  6:55,  If  there  are  those  wlio  desire  to  lake  this  trip,  they 
will  be  met  at  the  station  in  Fitchburg  and  escorted  to  the  plant.  The 
trains  suggested  have  been  selected  as  it  is  understood  that  several 
excursions  may  be  planned  for  Friday  afternoon. 

If  I  can  be  of  assistance  to  you  in  making  further  or  different 
arrangements,  I  am  at  your  service. 

Cordially  yours, 

HARRISON  P.  EDDY. 

The  American  Road  Builders'  Association  will  hold  its  Eleventh 
Annual  Convention  on  December  14-18.  1914.  inclusive,  in  the  Inter- 
national  Amphitheatre,   Chicago.   111. 

The  object  of  this  Association,  as  its  name  indicates,  is  to  promote 
the  construction  of  good   roads,  and   this  is  one  of  the  objects  of  your 

The  officers  of  the  American  Road  Builders'  Association  extend  to  all 
the  members  of  the  American  Society  of  Municipal  Improvements  a 
cordial  invitation  to  be  present  at  its  convention.    The  Association  feels 
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that  all  of  jrour  members  that  attend  the  convention  will  receive  material 
benefit  by  so  doing. 

The  Association  trusts  that  many  members  of  your  Society  will  accept 
this  invitatioa 

Respectfully, 

GEO.  W.  TILLSON, 

First  Vice-President. 

I  received  a  letter  the  other  day  from  Mr.  Calvin  W.  Rice,  Secretary, 
American  Society  of  Mechanical  Engineers,  in  which  he  asked  if  I  would 
be  good  enough  to  speak  with  you  about  having  an  invitation  extended 
to  our  Society  of  Municipal  Improvements  to  attend  the  annual  meeting 
of  the  Mechanical  Engineers  in  New  York  City,  in  December,  when 
municipal  engineering  problems  will  be  a  special  subject  of  discussicMi. 
I  ht^e  that  this  may  be  arranged  as  the  program  looks  to  me  to  be  an 
interesting  one. 

Very  truly  yours, 

GEORGE  W.  FULLER. 

Mb.  Howell:  We  will  have  the  report  of  the  Obituary, 
Committee. 


BEPORT  OF  OBITUARY  COMMITTEE. 

The  Obituary  Committee  regrets  to  have  to  report  the  death 
of  two  members  of  this  AssoeiatioD  during  the  past  year : 

J.  Herbert  Grant,  died  at  Rochester,  X.  Y.,  August  1,  1914. 
Mr.  Grant  was  long  identified  \rith  various  movements  in 
the  City  of  Rochester,  having  for  the  object  the  betterment  of 
the  city.  From  1904  up  to  the  time  of  his  death  he  had  charge 
of  street  pavements,  sewers  and  other  public  improvements  in 
that  city.  ' 

S.  H.  Phelps,  died  July  3,  1914. 

Mr.  Phelps  was  city  engineer  of  Sharpsville,  Pa.  He  held 
many  important  municipal  positions  during  his  life  and  at  the 
time  of  his  death  was  Treasurer  of  the  city  as  well  as  its  Chief 
Engineer. 

Respectfully  submitted, 

Clark  G.  Axdkksox.  Chairm'in. 
H.  H.  Schmidt. 
J.  W.  Flexnicker. 
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Mb.  Howell:  If  there  is  nothing  further  at  this  time,  I 
will  declare  the  meeting  adjourned  until  this  evening  at  eight 
o  'clock. 


ETENINO  SESSION. 


This  session  was  called  to  order  by  Ike  President,  at  8:15  P.  M. 

The  President:  We  will  take  up  first  the  matter  of  the 
election  of  officers^  and  will  have  the  report  of  the  Nominating 
Committee,  Mr.  Giddings,  chairman. 


REPORT  OF  THE  NOMINATING  COMMITTEE. 
To  the  American  Society  of  Municipal  Improvements. 

Oentlemen:  Tour  Nominating  Committee  begs  leave  to 
submit  the  following  names  for  the  several  offices  indicated  for 
your  consideration: 

President — William  A.  Howell,  Newark,  N.  J. 

First  Vice-President — ^A.  F.  Macallum,  Hamilton,  Ont. 

Second  Vice-President — N.  S.  Sprague,  Pittsbnrgh,  Pa. 

Third  Vice-President— E.  L.  Balton,  Dallas,  Texaa. 

Secretary — Charles  Carroll  Brown,  Indianapolis,  Ind. 

Treasureiv-W.  B.  Howe,  Concord,  N.  H. 

Finance  Committee — P.  J.  Cellarius,  Dayton,  0.;  L.  W. 
Christy,  Wilmington,  Del.;  R.  Keith  Compton,  Baltimore,  Md. 
Frederick  Giddixhs. 

E.  A.  FiBHEK. 

A.  Prescott  Folwell. 
Ceables  p.  Gillen. 
Hebican  H.  Schmidt. 

Mb.  M11J.EB:  I  move  the  report  of  the  committee  be  ac- 
cepted by  the  association,  and  that  the  Secretary  be  instructed 
to  cast  the  ballot  of  the  Society  for  the  officers  named  in  the 
report. 
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Seconded  by  Mr.  Reimer,  and  carried,  and  ballot  so  cast. 

The  Pkesident:  The  nest  thing  to  come  before  ub  ib  the 
Belection  of  next  place  of  meeting.  _ 

The  Sbcretaht:  We  have  invitations  from  St.  Louis,  At- 
lantic City  and  Buffalo,  cities  where  we  have  already  met, 
Buffalo  was  where  the  Society  was  organized,  and  we  might 
consider  that  waa  not  a  convention.  We  have  invitations  also 
from  Columbus,  Ohio ;  Dayton,  Ohio ;  Denver,  New  Orleans, 
New  York  City,  Oakland,  California;  San  Francisco,  Spring- 
field, Massachusetts,  and  Toledo,  Ohio. 

{The  Secretary  read  some  of  thr  many  communications.) 

Mr.  Allen  extended  an  invitation  from  New  Orleans,  u-kicli  was 
seconded  by  Mr.  Hardee;  Mr.  Norton  extended  an,  invitation  from 
Buffalo;  and  Mr.  Cellarinis  presented  the  itwitation  from  Dayton, 
Ohio,  which  was  seconded  by  Mr.  Sprague  and  Mr.  ffallock.  The 
ballot  resulted  in  a  majority  for  Dayton,  and  on  motion  of  Mr. 
Allen,  the  vote  in  favor  of  Dayton  was  made  utwnimove. 

Mr.  Allen  :  I  wish  to  notify  the  convention,  on  behalf  of 
New  Orleans,  that  we  are  going  to  invite  the  convention  again 
next  year,  unless  Newark  enters  the  field.  If  Newark  is  Jn  the 
field,  we  shall  be  for  Newark ;  otherwise  we  shall  renew  our 
invitation  to  come  to  New  Orleans.     (Applause.) 

The  President:  Capt.  Hardee  has  presented  the  following 
resolution : 

Whereas,  The  Association  for  Standardizing  Paving  Speci- 
fications, now  merged  with  the  American  Society  of  Municipal 
Improvements,  has  devoted  four  consecutive  meetings  exclu- 
sively to  the  consideration  and  formulation  of  paving  specifica- 
tions, which  after  most  careful  consideration  of  facts  and  fig- 
iires  presented  by  all  interested  parties  at  numerous  extended 
sessions  of  its  various  committees  reached  conclusions  which 
have  been  widely  eireulated  and  come  to  be  regarded  as  stan- 
dard; and 


BUSINESS  PB0CEEDING8  743 

Whereas,  The  American  Society  of  Municipal  Improvements 
has  formulated,  printed  and  circulated,  paving  speeificatioDs 
differing  slightly  bat  not  materially  therefrom ;  and 

Whereas,  Specifications  once  adopted  should  have  more  thiui 
one  year  trial  to  demonstrate  their  merit,  and  any  changes 
that  may  be  deemed  necessary  in  the  paving  speeifieations  ap- 
proved and  adopted  by  the  former  Association  and  this  Society 
growing  out  of  individual  experiences  should  be  a  matter  of 
most  careful  consideration  by  all  the  members  of  this  body ;  and 

Whereas,  None  of  the  paving  specification  committees  have 
-this  year  made  reports  in  time  to  submit  copy  of  the  same 
-throngh  the  Secretary  for  printing  and  consideration  as  well 
as  review,  and  additionally  have  not  had  time  to  meet  and 
hear  disoussiong; 

Therefore,  6e  it  Resolved:  That  the  speeifieatioos  for  various 
types  of  street  and  highway  pavements  adapted  by  the  Asso- 
ciation for  Standardizing  Paving  Specifications  at  its  1913 
Pittsburgh  meeting  and  the  specifications  adopted  by  this  So- 
-ciety  at  its  1913  Wilmington  meeting  in  so  far  as  each  will 
meet  local  conditions  in  various  cities,  be  and  the  same  are 
hereby  adopted  by  this  Society  for  the  year  1915. 

Be  it  Further  Resolved:  That  as  soon  as  practicable  after 
our  adjournment  the  Secretary  send  to  all  members  of  this 
Society  a  copy  of  the  specifications  referred  to  in  the  preced- 
ing paragraph,  both  of  which  are  available  for  this  purpose, 
with  the  request  that  all  criticisms  and  suggestions  be  for- 
warded to  him  within  four  months,  the  same  to  be  printed 
under  the  direction  of  the  Secretary  and  forwarded  to  all  the 
members  of  this  Society  so  that  they  may  be  advised  of  pro- 
posed changes  and  may  be  carefully  considered  by  aotiob  at 
onr  next  annual  meeting. 

Mk.  HarMe:    I  mart  the  adoption  of  the  reBolutltm. 

Mr.  Giddinob  :    I  will  second  it. 

Mb.  Sherkerd  :  There  ar«  ft  Dnmbei*  of  speciflcstions  on 
_pavements  presented  to  this  meeting  concerning  which  there 
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seems  to  be  unanimity  of  sentiment  for  their  adoption,  and  I 
think  it  would  be  unwise  to  pass  this  resolution  at  this  time, 
I  will  move,  on  behalf  of  the  General  Committee,  that  the  con- 
sideration  of  this  resolution  ^  over  until  the  report  of  the 
Committee  on  Specifications  is  received. 

Mb.  Suith  :  As  member  of  one  of  the  sub-committees,  I 
wish  to  say  that  I  hope  you  will  not  adopt  this  resolution.  It 
entirely  wipes  out  the  hard  wort  the  General  Committee  and 
the  various  sub-committees  have  done,  and  I  believe  their  re- 
ports should  be  heard.     I  will  second  Mr.  Sherrerd's  motion. 

Mk.  Howaeu:  It  would  seem  that  we  might  adopt  this 
resolution,  and  yet  go  ahead  and  take  the  reports  of  the  com- 
mittees when  they  are  presented. 

Mr.  Halloce:  The  adoption  of  this  resolution  would 
scarcely  be  fair  to  the  committees.-  They  have  worked  hard 
on  these  things,  and  are  entitled  to  have  their  report  received. 

Me.  Beiuer:  I  believe  Mr.  Sherrerd's  motion  should  pre- 
vail. 

Mb.  Fisheb:  I  believe  this  resolution  to  be  diseourteous  to 
the  committee.  As  a  simple  matter  of  courtesy,  the  committee 
should  be  given  opportunity  to  make  its  report. 

Mb.  Folwell:  I  believe  the  action  contemplated  by  this, 
resolution  would  be  extremely  discourteous  to  the  committee.. 
We  have  always  given  the  reports  of  committees  very  careful 
consideration,  and-  not  fifty  per  cent,  of  our  committee  reports, 
have  been  accepted;  so  there  need  be  no  fear  but  that  these 
specifications  will  have  full  consideration  and  discussion. 

Ma.  Hasdbe:  I  presented  the  resolution  looking  only  to- 
the  best  interests  of  the  Society,  and  I  certainly  want  to  dis- 
claim any  intention  to  do  a  single  discourteous  act  If  that  is. 
the  desire  of  the  Society,  I  shall  be  very  glad  to  accept  Mr.. 
Sherrerd's  amendment. 

Motion  of  Mr.  Sherrerd  carried. 
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The  Peebident:  We  will  continue  with  our  pro-am,  the 
first  thing  this  evening  being  paper  by  Mr.  Alexander  Potter, 
Consulting  Engineer,  New  York  City,  on  "Converting  an  Old 
Septic  Tank  Into  a  Modem  Two-Story  Tank." 

The  paper  and  diactission  thereon  wUl  be  found  on  page  79. 

{Vice-President  Howell  takes  chair.) 

The  President:  I£  there  is  nothing  further  on  this,  we 
will  have  a  demonstration  by  Mont.  Schuyler,  of  the  Municipal 
Testing  Laboratory  at  St.  Louis,  Missouri,  of  a  machine  for 
testiag  clay  materials. 

Mb.  Soiiuyler:  You  see  the  machine  set  up  here  before 
you.  It  consists  of  a  vertical  motor,  with  a  turned  steel  huh 
on  the  upper  end  of  the  shaft.  In  the  central  cavity  there  are 
two  radial  arms.  The  motor  throws  the  arras  around  much 
as  the  blades  of  a  centrifugal  fan.  Around  the  periphery  are 
placed  the  objects  you  expect  to  test,  and  the  sand  coming 
from  the  tube  with  a  velocity  of  400  or  500  feet  per  second, 
wears  the  brick  or  whatever  material  you  put  in,  an  action 
which  is  probably  one  of  impact,  although  there  may  be  a 
slight  abrasive  action,  due  to  the  fact  that  the  grains  impinge 
on  the  brick  at  an  angle  of  about  30  degrees. 

The  property  desirable  in  paving  brick  is  undoubtedly 
toughness.  Extreme  hardness,  with  concnrrent  bnttleness,  is 
not  dedrable,  nor  is  softness,  because  of  the  wear  the  brick 
receive  in  the  street. 

Mathematical  investigation  of  the  action  of  the  sand  blast 
shows  that  the  forces  there  are  those  of  impact.  If  the  sand 
were  projected  radially,  the  action  would  be  entirely  impact. 

With  this  machine  twelve  brick  can  be  tested  at  one  time. 
You  can  of  course  test  different  portions  of  the  brick,  the 
wearing  surfaces  or  sides  if  you  care  to.  The  machine  is 
almost  noiseless,  and  can  be  made  dustless.  The  brick  can  be 
readily  identified  after  testing,  and  will  serve  as  a  guide  to  the 
inspector  on  the  street.    The  machine  costs  about  ^90,  I  think. 
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I  don't  want  to  ^t  into  discussion  as  to  whether  this  is  a 
substitute  for  the  rattler  test,  bat  I  believe  it  is  a  machine 
worth  studying,  and  I  propose  it  to  you  from  that  angle.  It 
is  possible  with  this  machine  to  select  samples  from  streets 
that  have  seen  service,  and  get  their  eo-efQoient  of  wear  very 
easily,  and  complete  the  test,  not  taking  over  three  minutes. 
I  don't  think  that  is  possible  in  all  cases  with  the  rattler, 
(Applanae.) 

(Tke  President  renames  ckatr.) 

The  President:  The  next  will  be  paper  on  "Concrete 
Highways,"  by  George  W.  Myers,  Eoad  Engineer,  Association 
of  American  Portland  Cement  Manufacturers,  Columbus,  Ohio. 

The  paper  ivUl  be  found  on  page  348- 

The  Pbbsident:  With  your  permission,  we  will  postpone 
the  discussion  of  this  paper  until  tomorrow  night,  when  there 
will  be  another  paper  on  this  same  subject.  The  next  is  report 
of  Committee  on  Park  Development  and  Maintenance,  George 
A,  Parker,  chairman.  Superintendent  of  Parks,  Hartford,  Conn. 

The  report  and  disrutsion  thereon  mil  be  found  on  page  216- 

The  Pkesisent:  We  have  next  a  note  on  "Cleuiiag  and 
Maintenance  of  Pavementa  Without  Sprinkling,"  by  Walter 
F.  Slade,  Commissioner  of  Public  Works,  Providence,  R.  I.  I 
will  ash  the-Secretary  to  read  it. 

TTie  paper  and  discussion  ihereon  wilt  be  found  on  page  11. 

The  President  :  That  closes  the  program  for  the  evening, 
and  I  win  declare  the  meeting  adjourned  until  nine  o'clock 
tomorrow  morning. 


THURSDAY,  OCTOBER  8,  1914. 

MOItNtKG   SESSION. 

Meeting  called  to  order  by  the  President  at  9:30  A.  M. 

The  PresiDest  :  We  will  have  first  the  report  of  the  Ex- 
ecutive Committee. 

The  Secretary  :  The  Executive  Cotnmittee  has  elected  27 
members  since  the  opening  of  the  conveotiOD,  most  of  whom 
are  from  the  New  England  states  and  due  to  the  activities  of 
the  Local  Committee. 

The  list  wUl  ie  found  in  the  Secretaries  report  on  page  714. 

The  former  Secretary  and  Treasurer  for  the  A.  S.  P.  S. 
makes  the  following  report,  which  is  approved  hy  the  Board 
of  Directors,  and  presented  to  the  Association : 

To  the   Officers   and   Members   of  The   American   Society   of 
Municipal  Improvements: 

Gentlemen ;  I  have  the  honor  to  present  the  final  report  of 
the  monetary  affairs  of  the  Association  for  Standardizing  Pav- 
ing Specifications. 

At  the  Pittsburgh  meeting  of  the  Association,  an  assess- 
ment of  $15  was  levied  on  cities  of  second  class  membership ; 
and  an  assessment  of  $25  on  cities  of  the  first  class,  and  on 
the  Associate  Members  which  had  paid  dues  of  $200.  Also 
the  dues  for  Associate  Members  was  changed  to  $50  and  sach 
an  initial  fee  was  paid  by  the  following  nine  companies: 

F.  3.  Lewis  Manufacturing  Co. 

Qeneral  Petroleum  Co. 

Standard  Oil  Co.  of  New  Jersey. 

Standard  Oi]  Co.  of  New  York. 

The  Dunn- Wire-Cut  Lug  Brick  Co, 

Equitable  Asphalt  Maintfloance  Co. 

The  United  Gas  Improvement  Co. 

Wamer-Quinlan  Asphalt  Co. 

Yellow  Pine  Manufacturing  Association. 
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Albany,  New  York^^  became  a  member  in  April,  1913;  Port- 
land, Oregon,  paid  its  assesBment  and  resigned  its  membership 
on  August  lat,  1913. 

The  assessments  were  paid  by : 

Cities  of  the  First  Glass — Baltimore,  Boston,  Buffalo,  Chi- 
cago, Columbus,  Kansas  City,  Memphis,  Minneapolis,  New 
Haven,  New  Orleans,  New  York,  Omaha,  Philadelphia,  Pitts- 
burgh, Portland,  St.  Louis,  Toledo, 

Cities  of  the  Second  Class — Kalamazoo,  Little  Bock,  Lynch- 
burg, Norfolk,  Pasco,  Salisbury,  Salt  Lake  City,  South  Omaha. 

Associate  Members — American  Association  of  Creosoted 
Wood  Paving  Manufacturers,  Barrett  Manufacturing  Co.,  Na- 
tional Paving  Brick  Manufacturers'  Association,  Standard 
Asphalt  and  Rubber  Company,  The  Barber  Asphalt  Paving 
Company,  The  Texas  Company,  Union  Oil  Company  of  Cali- 
fornia, Universal  Portland  Cement  Companj-,  Warren  Brother^ 
Company. 

Under   date   of  December  27th,  '1913,   President   Sprague 
wrote  me  as  follows ; 
"My  Dear  Mr.  Hittell: 

Li  pursuance  of  action  taken  by  the  Executive  Committee 
of  the  A.  S.  P.  S.,  relative  to  the  disposition  of  funds  remain- 
ing in  the  treasury,  you  are  hereby  directed  to  dispose  of 
these  funds  in  the  following,  manner : 

Betum  to  the  City  of  Albany  $30;  to  the  Associate  Mem- 
bers, who  have  joined  since  the  Pittsburgh  meeting,  $25  each ; 
and  the  balance  transmit  to  the  Secretary  of  the  American 
Society  of  Municipal  Improvements,  with  instructions  to 
credit  the  following  with  annual  dues : 

Each  city  of  the  first  class  $20. 

Each  city  of  the  second  class  $15. 

Each  Associate  Member  $10." 
And  a  check  for  six  hundred  forty-eight  and  68/100  ($64&68) 
was  sent  to  Mr.  Brown,  January  14th,  1914. 


bubin'bss  pbooeedixos 

Statement. 
Balance  on  hand  as  per  gtatement  rendered  Feb.  22, 

1913 

Receipts. 

Dues,  one  city  at  $50 $50.00 

Dues,  nine  Associate, Members  at  $50 450.00 

Assessments,  seventeen  cities  at  $25 425.00 

Assessments,  nine  Associate  Members  at  $25 32fi.00 

Assessments,  ei^t  cities  at  $15 130.00 

Sale  of  Proceedings 378.75 

Interest  4.48 


Diiburtemenls. 

Expense,  Fourth  Annual  Meeting $210.15 

Expenditures  of  committees —  ^ 

Asphalt  $6.00 

Brick  15.00 

Wood  Block  ,    4.50 

President  Hardee  '  67.86 

83.36 

Printing  Proceedings 548.80 

Postage  aO.OO 

Expressage    38.97 

Stipplies,  stationery,  etc 45.39 

Messenger  and  exchange 8.16 

Stenographers'  work  (Miss  Carr,  J^iss  Chandler)  . . .         100.00 
Assistant  to  Secretary-Treasurer,  March  1st  to  Dec 

31,  1913 300.00 

Check  to  C.  C.  Brown,  Secretary  A.  S.  M.  1 648.68 

Dues  remitted : 

Albany    $90.00 

Associate  Members  (9)  226.00 

265.00 

$2,258.49 

An  auditing  committee,  appointed  by  President  Sprague, 
consisting  of  Messrs.  L,  A.  Dumond,  Linn  Wliite  and  Walter 
G.  Leininger,  has  passed  upon  the  financial  report  in  detail. 
Very  truly, 

JOHH  B.  HlTTELL, 

Secreiary-Trfomirer. 
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The  board  reeommends  the  amendment  to  the  constitntion 
that  was  presented  on  Tuesday,  that  to  Article  II,  Section  I, 
in  the  second  paragraph  there  be  added  the  words  "by  signify- 
ing his  desire  so  to  do"  after  "active  membership." 

Mr.  Bbimer  :  I  move  the  recommendation  of  the  Executive 
Committee  as  to  tite  aiuendment  to  the  conatitntion  be  adopted 
by  the  association. 

Seconded  hy  Mr.  Howell,  and  carried. 

Thb  PnESiDENT:  The  next  will  be  the  report  of  the  Com- 
mittee on  Standard  Forms,  Mr,  Hallock,^  chairman. 

The  reports  of  the  commiitef,  and  its  sub-committp.es  and  the 
diacttssion  thereon  will  be  foetid  on,  page  4S3- 

Mr.  Hallock:  You  will  notice  that  most  of  the  reports 
are  simply  progress  reports.  The  sub-committees  are  handi- 
capped by  lack  of  data  and  information  regarding  practices 
now  in  vogue  in  the  different  cities.  It  will  be  necessary,  to 
enable  the  sub-committees  to  prepare  final  reporte,  that  con- 
siderable correspondence  be  carried  on  and  considerable  data 
collected.  The  committee  would  urge  that  the  Secretary  be 
authorized  not  only  to  ffive  wide  publicity  to  the  progress  al- 
ready made  by  this  committee,  but  to  compile  such  data  aa 
will  enable  the  different  mib-committees  to  make  more  com- 
plete reports  next  year.  The  Secretary  tells  me  that  no  re- 
plies were  received  to  the  printed  circulars  sent  out  last  year 
in  connection  with  this  committee's  work.  That  is  disconrag- 
ing,  and  we  urge  you  to  do  your  part  in  the  Gomiog  year.  We 
want  to  suggest  a  form  that  has  come  to  our  attention  during 
the  convention.  It  is  a  form  for  specifications,  loose-leaf,  each 
individual  specification  on  a  single  leaf,  and  the  engineer  or 
inspectoi*  can  carry  it  in  his  pocket,  instead  of  hftving  the 
bulky  legal  cap  copy,  which  often  contains  much  matter  of  no 
interest  to  the  insp6ctof.  This  also  allows  of  changes  in 
clauses  without  reprinting  the  whole  specification.  Specifica- 
tions GfUi  easily  be  kept  up  to  date  with  this.    One  page  here 
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c&ii  be  taken  out  and  another  one  substituted.    We  recommend 
the  adoption  of  this  form  for  specifications. 

The  President:  We  should  do  our  best  to  answer  these 
letters  when  sent  out,  so  that  we  may  soon  get  definite  results. 

Mb.  Lenderink:  I  filled  in  Mr.  Petherston's  report  and 
mailed  it,  and  it  came  back  with  the  statement  that  he  was 
not  to  be  found  at  that  address.  I  then  hunted  his  address  up, 
and  sent  it  again. 

The  President  :  When  anything  like  that  happens,  it 
might  be  well  to  communicate  with  the  Secretary. 

Mr.  Halwck:  The  Sub-Committee  on  Street  Lighting 
makes  a  verbal  report,  as  follows:  At  the  last  Gonvention 
their  report  was  adopted,  with  the  direction  that  they  make 
further  recommendation  as  to  gas  lighting.  The  chairman 
has  not  as  yet  been  able  to  put  the  matter  of  gas  lighting  in 
form  for  recommendation  to  the  Society. 

The  Sub-Committee  on  Sewer  Construction  and  ])>lainte- 
nance  presents  for  adoption  two  forms.  They  present  a  third 
form  for  consideration,  but  do  not  ask  you  to  adopt  it  now. 

The  report  and  dUcmsion  thereon  wHl  be  found  on  page  490. 

The  report  of  the  Suli-commiliec  on  Bidding  Blanks,  which 
with  discussion  wUl  be  found  on  page  488,  was  then  taken  up. 

Mr,  Hallock  :  With  the  change  suggested  of  putting  the 
width  in  this  concrete  curb  and  gutter  specification,  I  move 
the  adoption  of  the  report  as  printed. 

Mb.  Folweli.:  I  will  second  it.  Some  may  think  these 
forms  are  too  elaborate  for  a  small  town,  but  the  idea  is  that 
every  man  should  take  this  blank  and  see  that  it  covers  every- 
thing that  he  may  run  across.  One  member  stated  that  on  a 
large  piece  of  work,  $400,000,  he  didn't  have  a  single  dollar  of 
extras.  You  know  the  extras  are  fought  shy  of  by  the  com- 
missioners. The  reason  he  had  no  extras  was  because  his  bid- 
ding blank  met  every  contingency,  and  he  met  everj'thing  that 
came  up.    This  blank  here  is  to  cover  every  contingency,  and 
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then  you  may  be  sure  you  haven't  omitted  anything  that  will 
come  up  afterward  and  bother  you. 
Motion  carried. 

The  report  of  ike  Siib-cotnmittee  on  Standard  Forms  for  Sewer 
Construction  and  Maintenance  wHl  he  found  with  discussions  on 
page  490. 

Mr.  Hallock  :  I  move  the  adoption  of  the  form  for  sewer 
construction  as  printed. 

Seconded  by  Mr.  Tillson,  and  carried. 

The  President:  The  Sub-Committee  on  Street  Paving 
made  no  report,  and  that  closes  the  work  of  this  committee. 

We  will  next  take  up  the  report  of  the  Committee  on  Stan- 
dard Specifications,  Mr.  Tillson,  Chairman, 

Mr.  Tillson  :  I  think  the  whole  Society  recognizes  the  im- 
portance of  this  subject.  This  ha^  been  handled  for  some 
years  by  a  society  whose  only  business  waa  to  take  care  of 
specifications  only.  It  involves  an  enormous  amount  of  work 
to  work  these  specifications  out.  If  we  discussed  them  in 
detail  in  the  convention,  we  would  never  get  through.  I  want 
therefore  to  impress  upon  the  members  the  necessity,  when 
question  arises  In  their  minds  with  reference  to  these  specifi- 
cations, of  taking  the  matter  up  with  the  committee  during 
the  year.  The  Sewer  Committee's  report  was  held  over  that 
such  objections  or  questions  might  be  taken  up,  but  no  com- 
munications have  been  received  by  that  committee,  although 
there  were  objections  to  the  report  as  printed.  The  com- 
mittees must  have  some  help  during  the  year,  and  not  at 
these  meetings  only,  so  that  they  may  formally  state  the  objec- 
tions, and  have  them  ready  for  discussion  at  meetings  of  the 
committee  during  the  year. 

The  reports  of  the  committee  and  of  its  svb-committees  with 
disctis^ons  thereon  will  br  found  on  page  507- 

The  report  of  the  mih-committre  on  Stone  Block  Paving  was 
read  as  given  on  page  509. 
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Mr.  Tillsok:  I  move  these  specifieatioiis  as  presented  by 
this  sub-cbiuaiittee  be  adopted. 

Mr.  Reimer  :    I  will  secood  that. 

Motion  carried. 

Mn.  TiLLSON :  The  President  was  the  chairman  of  the  next 
Sub-Committee  on  Briek  Pavements  and  I  will  ask  hira  to  state 
the  changes. 

The  report  was  made  as  given  on  page  521. 

Mn.  TitLSON :  I  move  the  specifications  as  to  brick  pave- 
ments be  adopted. 

Seconded  by  Mr.  MacaUum,  and  carried. 

The  report  of  Sab-Committee  on  Concrete  Paving  Specifica- 
tions was  read,  as  given  on  page  541- 

Mr.  Tillsov;  1  move  these  specifications  he  adopted  as 
presented. 

Motion  carried. 

The  report  of  the  Sub-Covunittee  on  Broken  Stone  and  Gravel 
Roads  was  read  as  given  on  page  550. 

Mr.  Tillson:  The  idea  is  that  the  committee  would  later 
take  the  other  things  up.  With  my  knowledge  of  the  com- 
mittee who  prepared  these  specifications,  I  have  no  hesitancy 
in  moving  that  these  be  adopted.  I  would  like  to  have  the 
Secretary  publish  a  footnote  in  the  Proceedings  at  the  head 
of  every  specification  he  has  printed  and  sends  out,  that  any 
one,  whether  he  is  a  member  of  this  Society  or  not,  is  re- 
quested to  send  to  the  committee,  through  the  Secretary,  any 
objections  or  suggestions  they  may  have  for  the  committee's 
consideration. 

Motion  seconded  by  .1/r.  Lendcrink,  and  carried. 

Mr.  Tili-sos  :  The  next  is  the  specifications  for  Asphalt 
Pavement.  I  will  ask  Mr.  Smith,  the  chairman  of  the  aub- 
eomniittee,  to  handle  this,  and  present  it  so  that  the  associa- 
tion may  know  what  the  changes  are. 
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3'fte  report  teas- read  as  given  on  page  578- 

Ma,  Tillson:  I  move  the  specitications  as  presented  be 
adopted. 

Seconded  hyUr.  Macailum,  and  carried. 

Tke  report  of  the  Sub-Committee  on  Seiverg  was  read  aa  given 
on  page  608. 

Mk.  Tillsox  :  Mr.  Provost  is  the  other  member  not  signing 
the  report,  and  I  have  a  letter  from  Mr.  Bering  saying  that 
Mr.  Provost  was  out  of  town  and  his  signature  could  not  be  ob- 
tained, but  that  he  undoubtedly  would  sign  this  report.  In  the 
report  of  the  General  Committee  it  was  suggested  that  these 
specifications  be  adopted,  except  as  to  two  sections,  205  and 
210  as  printed,  for  which  Mr.  Parmley  was  going  to  substitute 
other  sections,  because  he  was  not  quite  satisfied  with  these. 
The  idea  is  to  have  these  specifications  printed  as  they  are.  and 
have  the  substitute  sections  suggested  by  Mr.  Parmley  also 
printed,  neither  adopted,  but  both  to  have  action  at  the  next 
convention.  With  this  understanding,  I  move  that  these  speci- 
fications be  adopted.  - 

Seconded  hy  Mr.  Fisher,  ami  carried. 

The  report  of  the  Siib-Committee  on  Wood  Bloric  was  rend  as 
given  on  page  680- 

Mr.  Tillson:  The  General  Committee  recommend  that  this 
be  printed  and  laid  over  for  final  action  at  the  next  meeting, 
and  I  would  move  that  the  recommendation  of  the  General 
Committee  with  reference  to  these  specifications  be  accepted. 

Seconded  by  Mr.  Macailum.  and  carried. 

Thb  President:  This  concludes  the  worlt  of  the  committee 
at  this  time. 

The  Secretaby  :  I  believe  a  committee  on  resolutions 
should  be  appointed  at  this  time. 

The  President:  If  there  is  no  objection,  I  will  appoint  on 
such  committee  Messrs.  Macailum,  Halloek  and  Giddings. 

If  there  is  nothing  further  to  come  before  us  at  this  time, 
we  will  now  adjourn  until  eight  o'clock  this  evening. 
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EVENING  SESSION. 

Session  coiled  to  order  by  Presideni  Christ  at  S:15  P.  H. 

Thb  President:  We  will  take  up  first  this  evening  the 
work  of  the  Query  Session. 

The  Secretary  :  These  are  the  results  of  inquiries  sent  out 
by  the  Clearing  House  of  Information,  and  at  least  one  mem- 
ber from  each  city  has  received  the  results. 

The  tahulationa  were  read  and  described  and  tcill  be  found  on 
page  467. 

The  Secretary:  I  have  here  a  telegram  from  Mr.  A.  E. 
Fletcher,  President  of  the  American  Koad  Congress,  extending 
to  the  members  of  this  Society  a  cordial  invitation  to  attend 
the  Congress. 

The  President:  We  will  now  discuss  the  standard  forms 
for  the  gathering  of  data  on  sewers. 

The  report  of  the  sub-rommiitee  and  discussion  thereon  irill  be 
found  on  page  490. 

Mr.  Rankin:  I  move  that  the  first  two  forms  be  adopted, 
and  that  the  third  be  further  considered. 

Seconded  by  Mr.  Potter,  and  carried. 

Mr.  Rankin:  I  move  that  in  adopting  Form  1,  a  footnote 
be  added  that  the  depth  of  the  sewer  be  given  to  the  extreme 
depth  of  the  excavation. 

Mr.  Potter:  Wouldn't  it  be  better  to  make  it  the  invert 
of  the  sewer,  because  there  would  be  a  varying  depth  depend- 
ing upon  the  character  of  the  foundation. 

Mr.  Rankin  :  Personally  I  would  prefer  that,  but  I  thought 
from  the  discussion  the  majority  of  the  members  would  prefer 
the  other.  I  will  change  my  motion  to  make  it  the  invert  of 
the  sewer. 

Motion  seconded  by  Mr.  Folwell,  and  carried. 

The  President:  We  will  take  up  now  paper  on  "The 
Bleeding   and    Swelling   of  Longleaf   Pine   Paving   Blocks," 
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by  C.  H.  Teesdale,  in  char^  of  Wood  PreBervation,  Forest 
Products  Laboratory,  Madison,  WiscoDSin. 

71u  paper  and  discussion  ihereoti  wiil  be  found  on  pagt  SS7- 

The  Pbbsident  :  We  will  have  now  the  paper  of  Mr.  Will 
P.  Blair  on  "Vitrified  Brick  Street  Construction," 

The  paper  and  discussion  tkereon  will  be  found  on  page  289. 

The  President:  If  there  is  nothing  further  on  that,  we 
will  receive  further  report  of  the  Committee  on  Specifications. 

Mr,  Tillson  :  The  Suh-Committee  on  Bituminous  Pave- 
ments is  not  ready  with  its  report,  and  I  would  ask  Mr.  Linn 
White,  chairman  of  the  sub-committee,  to  make  a  atatement 
with  reference  to  their  work. 

Mr,  White:  The  sub-committee  has  .spent  a  great  deal  of 
time  on  these  specifications,  and  we  have  made  some  progress. 
This  situation  has  arisen,  not  particularly  a  new  situation: 
The  specifications  heretofore  printed  as  standard  specifications 
and  adopted  by  the  Association  amalgamated  with  our  Society, 
presented  two  specifications  for  bituminous  concrete,  known  as 
X  and  T,  and  in  the  introduction  to  the  specifications  the  at- 
tention of  the  engineers  was  called  to  the  fact  that  any  one 
using  those  specifications  should  remember  and  know  that  one 
pavement  under  them  is  a  well  known  patented  pavement  and 
cities  and  municipalities  using  those  specifications  were  ad- 
vised to  adopt  their  own  policy  as  to  the  recognition  of  those 
patents.  That  means  that  is  a  specification  which  has  been 
submitted  that  the  committee  and  the  Society  did  not  state  was 
a  non-infringing  specification.  We  have  endeavored  to  go 
deeper  and  produce  a  speeification  which  would  be  non-infring- 
ing, and  which  would,  at  the  same  time,  be,  in  the  belief  of  the 
committee,  a  good  specification  and  one  that  would  lay -ft  good 
pavement.  The  committee  had  in  view  to  offer  two  specifica- 
tions to  the  Society,  one  of  which  would  be  a  specification  that 
we  can  state  is  a  non -in fringing  specification,  and  that  will  be 
admitted  by  the  bitulithic  companj-,  the  holders  of  these 
patents,  to  be  a  non-infringing  specification,  and  at  the  same 
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time  offer  another  specification,  which  would  be  the  bitulithic 
specification,  thus  making  tiie  matter  perfectly  clear  to  the 
prospective  users  of  these  apecifitiations.  We  believe  with  a 
little  further  time  we  can  snbmit  such  speeificationB  u  that, 
but  did  not  feel  we  should  go  ahead  without  making  aiytae  re- 
port to  the  Society.  The  specification  that  follows  the  lines 
of  the  bitulithic  would  be  plainly  stated,  the  word  "bitulithic" 
would  probably  be  used,  would  perhaps  have  to  be  used  in 
that  connection!  This  ia  a  question  of  policy  that  had  best  be 
determined  by  the  Society.  I  will  move  that  the  sub-com- 
mittee be  instructed  to  draft  two  such  specifications,  and 
submit  them  to  the  general  committee  for  their  consideration, 
and  if  approved  by  the  general  committee,  that  they  then  be 
printed  in  the  annual  Proceedings  of  this  Society,  as  a  tenta- 
tive specification,  not  to  be  adopted  until  ell  members  have  an 
opportunity  of  examining  and  discussing  them,  and  to  be  passed 
upon  at  the  next  convention,  and  that  the  sub-committee  be 
allowed  three  months'  time  in  which  to  prepare,  these  speci- 
fications. ' 

Seconded  by  Mr.  Howard,  and  carried. 

JIr,  Howard:  I  move  that  the  specification  on  bituminous 
pavements  of  the  A.  S.  P.  S.  be  the  one  we  endorse  until  this 
is  accomplished,  as  that  represents  the  latest  and  best  there  is 
along  this  line. 

Mh.  Macalllm:  I  fear  that  would  be  misleading.  The 
specifications  of  that  Association  do  not  cover  the  exact  ground 
they  want  to  cover,  and  I  will  move  to  amend  that  we  have  no 
specifications  on  this  until  the  report  of  the  sub-committee  is  in. 

Mil.  Howard:  I  will  accept  that,  ajid  second  the  amend- 
ment. 

Motion  carried. 

The  PRBSiDiiNT:  The  next  is  action  on  the  resolution  sub- 
mitted by  Gapt.  Hardee,  which  was  laid  over  until  after  the 
general  committee's  report. 


738  AMEBICAN  SOCIETY  OF  MUNICIPAL  lUFBOTBUBtTTS 

Mb.  Tillson  :    I  move  the  resolution  be  tabled  indefinitely. 

Seconded  iy  Mr.  Harris,  and  carried. 

The  President:  We  will  take  up  next  the  paper  of  Mr. 
Warren  on  "The  Effect  of  Leaking  Illuminating  Gas  on  Bitu- 
minouB  Pavements. " 

The  paper  and  Sscwdoti  tkereon  wUl  be  found  on  page  304. 

Mh.  S.  R.  Church  :  I  have  here  a  short  discussion  of  Mr. 
Warren's  paper  which  I  should  be  glad  to  have  printed  in  the 
Proceedings  without  reading. 

This  discussion  will  he  fotmd  on  page  318. 

Mr.  Tillson  :  With  reference  to  the  specifications  adopted 
at  tins  convention,  we  feel  they  are  important,  and  if  they  are 
to  be  of  benefit  to  the  cities,  they  should  be  gotten  out  as  early 
as  possible.  I  will  therefore  move  that  the  Secretary  be  au- 
thorized to  print  as  early  as  possible  all  of  the  specifications 
adopted  by  the  Society  in  pamphlet  form,  that  one  copy  be 
issued  to  each  member,  and  that  they  be  sold  at  the  rate  of  two 
dollars  per  copy.  I  would  reeomaiend  that  a  thousand  copies 
be  printed. 

Seconded  by  Mr.  Hovnrd,  and  carried. 

Mh.  Tillson  :  I  would  suggest  when  they  are  printed  that 
it  be  stated  exactly  what  action  was  taken  on  them  at  this 
convention. 

The  President:  The  next  paper  is  that  of  Mr.  Howell,  on 
"Napped,  Reelipped  Grouted  Granite  Block  Pavements,  the 
Ideal  Economical  Pavement  for  Heavy  Traffic  Streets." 

The  paper  and  discussion  thereon  wUl  be  found  on  page  321. 

Mr,  Howell  :  Before  starting  I  want  to  aay  that  I  thank 
you  very  much  for  the  honor  you  have  conferred  upon  me 
today  by  electing  me  President  of  the  Society  for  the  coming 
year.    I  appreciate  it  very  deeply. 

The  President  :  We  have  another  paper  on  this  same  sub- 
ject, by  Mr.  S.  C.  Thompson,  Engineer  of  Highways,  Bronx 
Boro,  New  York. 
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Mb,  Thompson:  My  paper  is  quite  similar  to  Mr.  Howell's, 
and  I  would  suggest  it  be  printed  in  the  Proceedings  without 
reading.  I  did  not  know  Mr,  Howell's  paper  covered  the  de- 
tails of  the  Bronx  work,  and  my  paper  would  contain  a  good 
deal  of  repetition. 

The  paper  will  be  found  on  page  336. 

The  FBfisiDENT:  The  next  is  a  paper  on  "Concrete  Pave- 
ments," by  Mr.  H,  G.  Lykken,  City  Engineer,  Grand  Porks,  N.  D. 

The  paper  wUl  be  found  on  page  257. 

Mr,  Howard:  I  move  Mr.  Lykken 's  paper  be  read  by  title 
and  printed  in  the  Proceedings. 

Seconded  by  Mr,  Snyder,  and  carried. 

The  Febsidekt:  We  postponed  until  this  session  the  dis- 
cuBsion  on' concrete  pavement,  and  if  any  one  wishes  to  discuss 
it  at  this  time,  we  shall  be  glad  to  hear  &om  them. 

If  there  is  no  discussion,  this  completes  our  work  for  this 
evening,  and  we  will  adjourn  until  nine  o'clock  tomorrow 
morning. 


FRIDAY,  OCTOBER  9,  1914. 

JfOSNINO  SBSUON. 

The  President  called  the  meeting  to  order  at  nine  o'clock  A.  M. 

Thb  Phbsident  :  The  first  thing  this  morning  is  the  report 
at  the  Conmiittee  on  Municipal  Legialation  and  Finance,  Mr. 
Nelson  P.  Lewis,  ehainaao.  Mr.  Ijewis  ban  been  called  away. 
He  has  left  his  report,  and  I  will  »s\  the  Secretary  to  read  it. 

The  report  will  he  fovnd  on  page  343. 

The  President  :  There  is  also  a  paper  by  Mr.  Lewis  on 
"Recent  Tendencies  in  City  Charters." 

The  paper  wUl  ba  found  on  pa^e  3€d. 

The  Fhbsidbnt:  The  next  is  the  paper  on  ''Hints  Leading* 
to  Good  Budget  Making  for  Municipalities,  "by  William  Thum,^ 
Pasadena,  California. 

The  paper  will  he  found  on  page  383. 

Mh.  Rankin  :    I  move  it  he  read  by  title. 

Seconded  by  Mr.  Matthew  Brown,  and  carried. 

The  President  :  We  will  now  have  the  report  of  the  Com- 
mittee on  Water  Works  and  Water  Snpply,  Mr.  George  W. 
Fuller,  chairmao,  Consulting  Engineer,  New  York  City. 

The  papers  presented  by  this  committee  and  discussion  thereon 
mil  be  found  on  pages  427  and  435. 

Mr.  Fuller  :  The  Committee  on  Water  Works  and  Water 
Supply  has  no  report  to  make  at  this  meeting.  Last  spring  we 
endeavored  to  select  some  topic  on  this  general  line  of  work 
which  would  be  a  good  one  for  discussion.  We  hit  upon  the 
topic  of  "Limitations  of  Water  Filters."  That  is  a  great  deal 
broader  problem  than  would  appeM'  at  first  mght. 

There  were  two  reasons  for  its  selection,  one  because  of  ita 
relation  to  municipal  problems  where  it  is  found  cities  are  con- 
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sidering  the  questioo  of  whether  an  existing  sui^ly  shall  be 
filtered,  or  whether,  with  ordinary  filtration  works,  some  sup- 
plemental form  of  treatment  shall  be  given,  ss  is  found  in  some 
places  in  Bnrope,  where  there  is  considerable  poUutioQ  to  a 
water  supply.  The  other  aspect  of  tbat  question  was  suggested 
by  the  attention  to  an  unusual  degree  that  was  at  that  time, 
and  for  some  time  previous,  and  for  some  time  in  the  future 
will  be,  given  to  the  international  boundary  waters  between 
this  country  and  Canada. 

Some  five  years  ago  a  treaty  was  entered  into  between  this 
country  and  Qreat  Britain  whereby  it  was  stipulated  there 
should  be  an  international  joint  commission  appointed  to  deal 
with  the  pollution  of  inter-boundary  waters.  The  purpose  of 
that  was  to  bring  about  the  result  that  no  injury  to  life  or 
property  should  result  on  one  aide  of  the  boundary  from  the 
sewage  entering  those  boundary  waters  from  the  other  side. 
That  question  has  been  investigated,  as  you  know,  by  a  special 
joint  comiuission  for  a  couple  of  years  or  so.  A  report  dealing 
with  the  results  of  many  thousands  of  analyses  was  completed 
last  winter,  and  ha*  recently  been  made  public.  The  question 
then  came  before  this  International  Joint  Commission  of  find- 
ing out  what  was  a  reasonable  yardstick  in  point  of  regulation 
of,  pollation  in  water  supplies  for  them  to  adopt  in  treating  the 
problems  scattered  along  the  lengtti  of  these  inter-boundary 
waters,  starting  up  in  the  far  West  and  the  western  feeders 
of  Lake  Superior,  extending  down  through  the  Great  Lakes 
district,  and  dealing  with  the  waters  of  the  St.  Johns  river  in 
Maine  and  New  Brunswick. 

There  was  called  in  New  York  in  May  a  meeting  of  the 
International  Joint  Commission,  and  there  were  asked  sis  men 
to  appear  and  give  their  views  on  this  question,  three  Cana^ 
diana  and  three  Americans.  I  was  one  of  the  three  American 
engineers  asked  to  state  views  as  to  what  would  be  a  reason- 
able amount  of  pollution,  beyond  which  those  boundary  waters 
should  not  be  allowed  to  go.  As  is  usually  the  case  before  a 
sion  of  that  sort,  which  wants  to  deal  with  definite 
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propositions,  we  were  all  pushed  on  the  -witness  stand  strongly 
to  state  things  specifically.  The  proposition  of  numbers  of 
bacteria  is  rather  a  capricious  thing  to  use  as  a  yardstick. 
That,  of.  courBe,  had  a  good  deal  of  standing  in  Qennany 
twenty-five  years  ago,  and  is  now  used  there  with  considerable 
satisfaction.  That  is  dealing  with  waters  relatively  low  in 
bacterial  content,  and  not  dealing  at  all  with  the  wide  ranges 
in  number  of  bacteria  and,  ranges  in  quality  of  bacterial  flora 
as  found  in  this  country.  The  efiiciency  of  filters  and  per- 
centages of  "removal  are  all  things  that  have  their  limitations, 
while  helpful  to  a  considerable  extent  under  some  circum- 
stances. In  the  question  of  pollution  of  fecal  matter,  the  so- 
called  B.  coli  test  seemed  to  be  the  one  that  would  be  most 
useful. 

The  upshot  of  this  hearing  at  New  York  last  May  was  that 
they  provisionally  set  forth  a  standard,  roughly  stated  as  fol- 
lows :  That  a  water  suitable  for  filtration,  where  the  overload 
would  not  be  serious,  would  be  one  which  as  an  annual  aver- 
age would  not  contain  more  than  500  B.  coli  in  100  ccms. 
That  is  the  style  adopted  in  this  International  Joint  Commis- 
sion report.  The  water  works  ihen  know  it  better  when  stated 
that  as  an  annual  average  a  sample  of  raw  water  going  to  a 
filter  should  not  contain  B.  coli.  by  the  so-called  presumptive 
method,  more  than  one-half  of  the  time  when  testing  one- 
tenth  cem. 

This  topic  was  proposed  by  this  committee  for  discussion. 
There  was  a  feeling  on  the  part  of  several  t&at  it  would  be 
wise  for  this  Society,  dealing  with  the  administrative  policies 
of  American  cities,  to  look  at  such  a  proposition  with  consid- 
erable care.  It  does  not  necessarily  follow  that  problems 
solved  by  a  certain  formula  for  the  Great  Lakes  district  and 
waters  on  the  Canadian  boundary  are  applicable  throughout 
■  the  nation.  I  found  quite  soon  in  correspondence  and  in  con- 
ference with  my  associates,  and  particularly  with  Mr.  Finley 
of  Pittsburgh,  hesitancy  on  his  part  to  take  any  decided  stand. 
This  was  greater  perhaps  because  of  having  to  deal  with  a 
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water  supply  himself  in  which  the  B.  eoli  content  perhaps  reg- 
ularly exceeds  the  limit  I  have  just  spoken  of.  That  is  the 
reason  there  is  no  committee  report  here  today,  and  why  the 
summary  I  prepared  as  to  "Limitations  of  "Water  Filters" 
appears  in  your  advance  papers  under  my  own  name. 

I  am  proposing  it  as  a  very  helpful  topic,  I  believe,  for  dis- 
cussion, and  one  which  should  briug  forth  data  from  the  vari- 
ous water  works  in  this  country  where  data  are  available.  It 
is  a  very  capricious  proposition  for  a  man  to  take  a  published 
report  and  try  to  draw  correct  conclusions  as  to  how  the  water 
supply  of  any  city  would  measure  up  by  some  summarized 
statement  of  analyses.  Id  the  first  place,  we  don't  know  what 
the  analyses  are  in  point  of  procedure,  do  not  know  the  thor- 
oughness with  which  the  particular  method  may  be  carried  out, 
and  there  is  considerable  uncertainty  ia  some  cases  as  to  the 
frequency  with  which  the  samples  are  analyzed.  So  we  have 
decided  to  put  forth  this  individual  paper,  which  is  given 
under  my  name.  I  have  in  my  pocket  a  statement' by  Mr. 
Finley  of  this  committee,  which,  if  agreeable,  I  might  read. 

I  think  I  have  already  stated  my  desire  to  see  further 
record  made  in  this  country  of  the  actual  conditions  of  un- 
polluted water,  based  on  comprehensive  analyses,  and  I  cer- 
tainly am  in  favor  of  going  slowly  as  regards  the  adoption  of 
what  seems  to  be  the  yardstick  of  the  International  Joint  Com- 
mission, as  a  general  yardstick  throughout  the  various  water 
courses  of  this  country. 

This  discussion  of  Mr.  Finley 's  is  one  which  I  talked  over 
with  him  with  some  care.  I  believe  it  is  a  very  level-headed 
statement  of  those  who  are  actually  working  with  waters  that 
are  more  difficult  to  handle,  more  polluted  than  indicated  by 
this  yardstick. 

It  is  probably  unnecessary  for  me  to  point  out  that  this 
question  has  a  backhanded  reference  and  relationship  to  the 
problem  of  sewage  disposal.  It  takes  in  a  pretty  broad  munici- 
pal problem  in  dealing  with  an  equating  of  the  qualities  of  the 
two  problems,  sewage  disposal  from  the  standpoint  of  protec- 
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tion  of  water  supply,  and  the  other  to  deal  witi  the  question 
of  filtratioB,  and  say  what  ia  a  reasonable  limit  for  pollution, 
and  beyond  which  there  are  sonie  risks  taken  in  protecting  the 
public  health  of  a  community  where  the  water  filters  may  at 
times  be  subjected  to  mishaps  or  lack  of  attention.  It  is  only 
fair  to  say  that  there  is  aome  conflict  of  viewpoint  between 
those  men  who,  connected  with  boards  of  health,  are  dealing 
with  the  medical  side  of  this  problem,  and  the  engineers  who 
are  associated  with  the  municipal  water  works  in  this  country. 

The  advisers  of  this  Joint  Conunission,  who  are  regularly  in 
charge  of  their  investigations  of  the  boundary  waters — I  refer 
particularly  to  Dr.  Allen  J.  McLaughlin,  just  appointed  State 
Health  Commissioner  for  Maasaehusetts — I  think  his  point  is 
that  water-  supplies  should  not  be  polluted  within  fifty  per  cent, 
of  the  extent  indicated  by  the  yardstick  I  have  just  set  forth 
in  detail.  On  the  other  hand,  the  engineers  are  disposed  to 
think  this  is  rather  conservative,  and  if  they  had  their  own 
way,  I  am  inclined  to  think  the  majority  would  agree  with 
Mr.  Finley  that  that  limit  is  too  rigid.  My  own  viewpoint  is 
in  general  sjnnpathy  with  Mr.  Finley  as  a  general  proposition, 
but  I  believe  you  must  set  forth  standards  fully  as  high  as  can 
be  readily  maintained  in  the  majority  of  instances,  and  then 
allow  exceptions  to  come  forward,  or  what  the  Local  (govern- 
ment Board  in  England  has  proposed  for  more  than  a  genera- 
tion, that  is,  to  allow  for  certain  specific  propositions  a  lessen- 
ing of  the  requirements,  all  of  which  are  treated  under  what 
the  English  speak  of  as  relaxation.  That  is,  they  do  not  uni- 
formly apply  in  hard  and  fast  manner  these  rules  which  you 
can  find  set  forth  in  very  brief  form. 

We  also  found  our  Canadian  friends  were  disposed  to  look 
at  this  broad  problem  in  this  light.  They  said  the  American 
waterways  on  the  Canadian  side  are  large,  the  population  is 
scattered,  and  there  is  an  excellent  opportunity  afforded  them 
for  keeping  the  pollution  down  to  limits  far  less  than  charac- 
terized waterways  in  the  United  States.  They  apoke  of  in- 
stances, little  towns  of  perhaps  five  thousand  on  the  Great 
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Lakes,  where  they  were  suffering  a  great  deal  from  typhoid 
fever,  even  where  hypochlorite  of  lime  and  methods  of  sterili- 
zation were  adopted.  That  was  tme  of  eases  whero  during 
daylight  hours  the  plants  were  managed  with  care,  biit  at 
night,  where  pumping  took  place,  in  some  instances  only  under 
exceptional  conditions,  it  was  found,  when  pumping  was  re- 
sorted to,  that  the  sterilization  procedures  were  allowed  to 
lapse,  and  the  records  of  typhoid  fever  showed  very  little  im- 
provement over  what  was  shown  in  the  days  prior  to  any 
sterilization  methods.  In  other  words,  if  during  a  period  of 
one,  two  or  three  hours  during  a  month  polluted  water  was 
sent  into  the  mains,  there  seemed  as  much  trouble  as  though 
bad  water  were  sent  continually  into  the  mains.  The  Cana- 
dian sanitarians  are  very  firmly  of  the  opinion  that  the  raw 
water  should  be  kept  in  as  unpolluted  a  condition  as  ordinary 
financial  exploitation  of  sewage  disposal  vronld  permit.  Mr. 
Finley,  a  member  of  this  committee,  sends  the  accompanying 
discussion,  which  is  really  a  terse  summary  of  his  viewpoint  on 
this  general  question  I  have  been  speaking  on.  I  think  that  it 
is  a  very  good  summing  up  of  the  practical  aspects  of  this 
problem.     (Applause.) 

Mr.  Finltjf's  pap«r  mill  b«  found  on  page  43S- 

The  Pbbsidbnt:  We  have  one  more  paper,  on  "Municipal 
Financing,"  with  forms  for  reports  used  in  the  departments 
of  the  City  of  Hamilton,  Ontario,  by  Mn.  A.  F.  Macallum,  City 
Engiaeer. 

Mb.  Macalluu:  The  paper  was  sent  in,  but  was  taken 
away  by  Mr.  Lewis.  It  has  only  to  do  with  standard  forms, 
and  will  be  printed. 

T\t  paper  vnil  be  found  on  page  40S- 

Mb.  Campbell  :  With  reference  to  explosions  in  sewers,  Mr. 
Sprague  read  an  interesting  paper,  and  the  thought  comes  to 
me  whether  that  subject  is  not  of  sufficient  importance  that  a 
committee  be  appointed  to  report  at  the  next  meeting  on  sewer 
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ex^plosioBS,  giving  roughly  a  tabulation  of  what  has  occurred 
during  the  year,  and  what  steps  for  prevention,  if  any,  have 
been  taken. 

The  Pebsideni  :  1  believe  that  might  be  taken  care  of  by 
the  Committee  on  Sewers. 

Mb.  Campbell:  Then  I  will  move  that  the  Committee  on 
Sewers  he  instructed  to  take  that  phase  of  the  queation  up  as 
part  of  their  work  for  the  ensuing  year. 

Seconded  by  Mr,  Howard,  and  carried. 

Me.  Folwell:  It  may  be  an  opportune  time  to  bring  this 
matter  up,  impressed  upon  me  because  of  my  experience  as 
Secretary.  Each  year  two  out  of  three  chairmen  of  committeea 
appointed,  who  have  not  previously  been  chairmen,  will  write 
to  the  Secretary  and  ask  what  they  are  expected  to  do,  and  I 
had  almost  a  stereotyped  letter  to  send  out  to  them,  and  in 
fact  the  last  year  or  two  I  sent  the  letter  out  without  waiting 
for  the  inquiry.  I  had  to  use  my  own  judgment  in  connection 
with  it,  because  there  is  nothing  in  the  constitution  as  to  that. 
It  would  seem  desirable  to  get  into  definite  and  concrete  form 
just  what  these  committees  should  do.  That  can  be  done  now 
better  than  it  could  five  years  ago  because  of  the  experience 
and  evolution  of  the  Society.  Some  of  the  committees  overlap 
a  little,  and  certain  territory  is  perhaps  not  covered  by  any 
committee.  I  will  move  that  the  President  appoint  a  tem- 
porary committee  of  three  to  define  and  co-ordinate  the  duties 
of  the  existing  standing  committees,  and  thus  put  in  some 
stated  form  what  might  be  called  a  set  of  instructions,  general 
instructions,  to  the  committees  at  large,  and  specific  instruc- 
tions to  each  committee  as  to  what  they  are  to  do,  one  of  the 
objects  being  not  only  for  this  general  committee  to  state  what 
already  is  the  general  practice,  but  to  give  study  to  the  entire 
subject  matter,  to  see  whether  the  manner  in  which  these  sub- 
jects are  presented  to  the  Society  cannot  be  improved  upon, 
whether  the  committee  have  been  doing  the  best  that  can  he 
done,  not  hecaose  of  disinclination,  but  because  of  not  knowing 
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what  to  do;  to  stady  the  whole  matter,  evolve  some  general 
basic  prineipleB  by  which  the  whole  field  of  our  Society  can  be 
best  covered,  formulate  this  in  a  set  of  instructions  for  each 
committee,  and  present  this  at  the  next  annual  meeting. 

Mb.  Matthew  Bkown  :    I  will  second  that. 

Mfi.  IUnkin  :  Couldn  't  the  Executive  Committee  take  care 
of  thatf 

The  President:  I  don't  believe  it  could.  I  really  believe 
it  would  be  best  to  turn  this  over  to  a  special  committee. 

Carried. 

The  Fresidekt  :  I  will  appoint  to  compose  that  committee 
Messrs.  Folwell,  Rankin  and  C.  C.  Brown. 

The  Secretary:  The  Association  has  given  instruction 
that  these  specifications  be  printed  as  soon  as  possible,  and  the 
question  arises  whether  it  would  not  be  well  to  copyright  them. 
Then  permission  would  be  given  to  any  city  to  use  them,  and 
they  would  not  be  used  by  any  one  but  the  cities  of  the  coun- 
try, and  would  not  be  used  for  advertising  purposes. 

Mil.  Howard:    I  move  that  be  done. 

Seconded  by  Mr,  Snyder,  and  carried. 

Mr.  Sntber:  It  would  be  well  if  the  specifications  might 
be  printed  separately,  so  that  if  any  one  wanted  a  certain  part 
of  them,  he  would  not  have  to  purchase  all  of  them.  Some 
years  ago  I  was  a  member  of  another  society,  and  we  wanted 
to  adopt  your  sewer  specifications.  We  needed  ten  copies,  but 
couldn't  get  them  e:£cept  by  buying  the  whole  book  of  speci- 
fications. 

Me.  Folwell:  When  our  specifications  came  out,  some  of 
the  colleges  got  copies,  and  asked  that  their  students  purchase 
copies,  to  be  used  practically  as  textbooks.  I  don't  know  any 
better  way  of  securing  their  general  adoption,  for  when  a  man 
is  handed  these  by  his  professor  in  college  as  standard  specifi- 
cations, he  will  think  of  them  in  that  light  and  use  them  after 
he  leaves  college.     I  believe  Mr.  Snyder's  suggestion  is  good. 
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If  we  copyright  them,  it  would  be  well  to  have  a  statement 
that  cities  wishing  to  use  the  specidcations  on  pnblie  work  are 
given  permission  to  do  so.  Otherwise  the  cities  might  think 
they  conld  not  use  them. 

The  Pbesidext:  That  is  the  intention.  That  was  done 
with  the  A.  S.  P.  S.  specificationR.  We  took  the  matter  up 
with  Prof.  Blanehard  yesterday,  and  he  thought  we  had  better 
publish  them  in  book  form.  The  subject  of  price  came  up,  and 
we  suggested  $5,  but  he  thought  we  should  reduce  it  to  $2.  I 
see  no  reason,  however,  why  we  can't  have  some  printed  in 
book  form,  and  have  some  of  them  separate  also,  printed  in 
pamphlet  form. 

Mr.  Howard:  I  would  suggest  printing  them  separately, 
and  making  a  pro  rata  price  on  the  pamphlets. 

The  Seoeetart:  That  can  easily  be  done,  and  they  can  be 
bound  together,  or  left  separate.  There  are  eight  of  them,  and 
the  price  of  25  cents  apiece  would  make  the  whole  eight  cost  $2. 

Mr.  Howard:    I  move  that  course  be  adopted. 

Seconded  by  J/r.  White,  and  carried. 

Mr.  Howard:  Specifications  on  wood  block  have  not  been 
adopted.  If  it  goes  in  the  book,  the  student  may  think  it  is 
fairly  near  final,  while  there  may  be  great  changes  made.  I 
would  suggest,  as  our  association  has  no  specifications  for  the 
present,  that  we  add  a  not«  to  the  bottom  of  this,  one,  that 
ad  interim  until  the  next  convention  the  wood  specifications  of 
the  A.  S.  P.  S.  be  used. 

Mr.  Spragde  :  I  believe  this  should  come  through  the  Com- 
mittee on  Specifications. 

Mr.  Tillson:  I  have  a  resolution  I  would  like  to  present. 
I  was  asked  to  present  it  by  Mr,  Smith  of  the  Asphalt  Com- 
mittee. 

Moved,  That  a  technical  committee  be  appointed  by  the 
President  consisting  of  five  members  whose  function  it  shall  be 
to  invite  and  direct  the  co-operation  of  all  chemists  dealing 
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with  bituminous  materials  for  the  purpose  of  further  standard- 
izing present  methods  of  testing  and  for  the  purpose  of  en- 
couraging and  developing  additional  methods  and  appliances 
for  valuating  paving  bitumens.  This  committee  shall  be  per- 
manent for  a  period  of  four  years  and  shall  report  to  the  gen- 
eral organization  at  each  meeting. 

Mil.  TiLLSOS:  I  believe  this  is  a  good  resolution,  and  will 
moVe  its  adoption. 

Mr.  Howard  :  I  will  second  that.  Asphalt  testing  has  prac- 
tically stood  still  for  seven  years,  and  I  think  this  is  a  splendid 
thing. 

Carried. 

The  President:  We  will  now  have  report  of  the  Com- 
mittee on  Resolutions. 

Before  the  Society  closes  its  meeting  today,  we  would  pro- 
pose a  very  hearty  vote  of  thanks  to  the  City  of  Boston  and  its 
officials,  Mr.  James  M.  Curley,  Mr.  Joshua  Atwood,  Mr.  James 
H.  Sullivan,  Mr.  James  B.  Shea,  Mr.  John  Grady,  and  to  Col. 
W.  D.  Sohier,  Mr.  John  M.  McCarthy,  Warren  Brothers  Com- 
pany, Mr.  E.  W.  Pimm  for  the  perfection  of  the  arrangements 
for  this  convention  and  the  splendid  way  in  which  these  ar- 
rangements were  carried  out. 

We  would  propose  a  very  hearty  vote  of  thanks  to  Mr.  and 
Mrs.  Larz  Anderson  for  the  delightful  way  in  which  they  enter- 
tained the  members  and  their  lady  friends  during  this  con- 
vention. 

We  would  propose  a  very  hearty  vote  of  thanks  to  Mrs. 
James  J.  Storrow  for  the  delightful  way  in  which  she  enter- 
tained the  ladies  during  this  convention. 

We  would  propose  a  very  hearty  vote  of  thanks  to  Mrs. 
George  C.  Warren  for  the  delightful  way  in  which  she  enter- 
tained the  ladies  during  this  convention. 

To  those  of  us  who  have  attended  several  conventions,  it  is 
safe  to  say  that  seldom  have  we  enjoyed  one  so  well,  not  only 
in  the  way  we  have  been  entertained  liy  these  gentlemen  and 
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ladies,  but  also  for  the  privilege  of  TiBiting  places  we  would 
not  otherwise  have,  and  certainly  not  under  such  favorable 
circumstances.  It  is  to  express  our  appreciation  of  their  ef- 
forts on  our  behalf  that  we  propose  this  most  sincere  vote  of 
thanks. 

A.  P.  Maoallom,  Chairman. 

Mr.  Howard:  I  move  the  adoption  of  the  committee's  re- 
port. 

Seconded  hy  Mr.  Potter,  and  carried  unanimously. 

The  President  :  This  concludes  the  work  of  the  conven- 
tion, and  in  turning  this  office  over  to  my  successor  I  wish  to 
thank  you,  one  and  ail,  for  the  kind  consideration  and  assist- 
ance you  have  given  me  during  this  convention.  If  what  has 
been  done  will  accomplish  even  a  small  portion  of  that  for 
which  the  Society  was  organized,  we  will  all  be  amply  repaid 
for  our  efforts.  I  hope  you  will  give  to  the  incoming  President 
the  same  consideration  and  hearty  support  you  have  given  to 
me.    I  will  now  call  him  to  the  chair. 

President-elect  Howell:  In  assuming  the  chair  I  want  to 
congratulate  the  retiring  President  on  having  had  here  one  of 
the  most  successful  conventions  in  the  history  of  the  Society. 
I  have  been  in  attendance  at  nine  conventions,  and  I  believe 
we  have  had  as  fine  a  time  here  as  we  ever  had.  The  attend- 
ance has  been  large,  there  have  been  more  paper^,  and  very 
fine  papers  have  been  presented,  there  has  been  more  interest 
in  each  session,  and  if  the  convention  of  1915  is  as  interesting 
as  this  has  been,  I  shall  be  entirely  satisfied. 

The  Secretary:  Last  year  we  had  the  largest  registration 
at  Wilmington  that  we  had  ever  had.  This  year  we  beat  last 
year's  registration  by  two,  so  this  is  the  best  convention  ever 
held. 

Me.  Tillson"  :  I  want  to  move  a  vote  of  thanks  to  the  retir- 
ing President  fw  his  hard  work  during  the  year,  and  for  the 
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able  and  eQuitable  way  in  which  he  has  presided  at  this  con* 
vention. 

Seconded  by  Mr.  Matthew  Brown,  and  carried. 

Peehidbnt  Howell:  le  there  any  further  business  to  come 
before  the  convention  f  If  not,  I  will  now  declare  the  Society 
adjourned,  to  meet  in  Dayton,  Ohio,  in  1915. 
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CONSTITUTION  OF  THE  SOCIETY. 

ARTICLE  I— Name  and  Objkt, 

Section  1.  The  objects  of  this  Society,  which  shall  be  known  » 
"The  AuEKiCAH  SociErY  op  Municipal  Imprcwkments,"  shall  be  to  dis- 
seminate information  and  experience  upon,  and  to  prqmote  the  best 
methods  to  be  employed  in  the  management  of  municipal  departments, 
and  in  the  construction  of  municipal  works,  by  meana  of  annual  conven- 
tions, the  reading'  and  discussion  of  pa.pers  upon  municipal  improvements, 
and  by  social  and  friendly  intercourse  at  such  conventions;  and  to  circn- 
lale  among  its  members,  by  means  of  an  annual  publication,  the  informa- 
tion thus  obtained. 

ARTICLE  11— Membership. 

Section  I.  Any  engineer,  officer  or  director  who  shall  have  charge  or 
supervision  over,  or  be  employed  as  a  consulting  engineer  on  any  public, 
mnnicipal,  county,  or  state  department  work,  or  any  mayor,  councilman 
or  other  municipal  official  in  any  municipality,  is  eligible  to  active  mem- 
bership in  this  Society. 

Any  member  who  shall  have  ceased  to  have  charge  or  supervision  of 
any  public  or  municipal  department  or  work  may,  if  he  so  elect,  ret^n 
his  active  membership,  unless  he  shall  have  come  under  the  restrictive 
requirements  of  associate  membership,  when  he  shall  retain  membership 
as  an  associate  only.  Decision  as  to  the  classification  or  change  in 
classification  of  all  members  shall  rest  with  the  Executive  Committee; 
but  an  appeal  may  be  taken  from  such  decision  to  the  Society  at  any 
regular  annual  meeting. 

Sec  2,  Every  application  for  membership  shall  be  in  writing,  stating 
the  age  and  residence  of  the  applicant,  his  official  position  and  past  experi- 
ence in  municipal  work. 

Every  application  shall  be  considered  by  the  Executive  Committee 
•within  two  months  of  its  receipt  by  the  Secretary.  A  two-thirds  vote  of 
the  committee  shall  be  necessary  for  election.  In  case  of  the  rejection 
of  an  applicant  by  the  ccKiunittee,  he  may  appeal  to  the  Society  at  the 
next  annual  convention,  when  a  two-thirds  vote  of  all  the  active  mem- 
bers voting  shall  admit  him  to  membership. 

Sec  3.  Any  proper  person  interested  in  municipal  improvements  or 
work  as  a  contractor  or  contracting  agent  or  who  is  a  manufacturer  of 
or  dealer  in  municipal  supplies,  may  become  an  associate  member,  who 
Jiall  enjoy  all  the  rights  and  privileges  of  active  membership,  excepting 
that  of  hcriding  office,  voting  or  addressing  the  convention  without  its 
consent. 
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Shc.  4.    Any  one  interested  in  the  subj'wt  of  municipal  improvenKDls, 
but  not  induded   In   cither  of  the   above  classes  of  members   may  be 
Such    members    shall    enjoy    all    the  admitted  as  an   affiliated  member, 
rights   and   privileges   of    active    membership,   excepting   that   of   holding 
office  or  votinK.  • 

Sec.  5.  Any  municipality  may  become  a  municipal  member  of  this 
Society  and  be  entitled  to  representation  at  the  annual  conventioiu  by 
such  number  of  active  members  as  it  may  desire;  such  active  members 
to  be  entitled  to  all  the  privileges  of  active  members. 

Sec.  6.  Ai^  member  who  shall  be  in  arrears  for  more  than  <»ie 
year's  dues  may  be  considered  as  no  longer  a  member  of  this  Sodetj. 
and  his  name  may  be  discontinued  from  the  roll  of  the  Society  at  die 
discretion  of  the  Executive  Committee. 

Sec.  7.  Any  member  may  withdraw  frcm  the  Society  upon  payment 
of  all  dues  to  date,  and  by  notifying  the  Secretary  thereof  in  writing. 

Sec.  8.  Any  member  may  be  expelled  from  the  Society  at  a  regular 
meeting  of  the  same,  upon  the  recommendation  of  the  Executive  Com- 
mittee, adopted  by  a  two-thirds  vote  of  all  the  active  members  voting. 

ARTICLE  III— Fees  and  Dues. 

Section  1.  Each  active  and  each  aFFlJated  member  shall  pay  five 
dollars  per  anntmi,  and  each  associate  member  shall  pay  ten  dollars  per 
annum,  all  dues  to  be  payable  in  advance,  on  or  before  the  date  of  the 
annual  meeting;  except  that  if  more  than  Mie  representative  of  a  given 
company  be  members,  one  shall  pay  a  fee  of  ten  dollars,  and  the  others 
five  dollars  each.  A  member  admitted  after  March  15th  of  any  year 
shall  pay,  for  the  balance  of  the  year,  one-half  the  annual  dues.  Each 
municipal  member  shall  pay  for  each  of  its  enrolled  delegates  five  dollars 
per  annum. 

ARTICLE  IV— Officebs. 

Sectiok  1.  The  officers  of  this  Society  shall  consist  of  a  President, 
thi^e  Vice-Presidents,  a  Secretary,  and  a  Treasurer,  not  more  than  two 
of  whom  shall  be  residents  of  the  same  state;  and  who,  with  the  past 
Presidents  who  have  retained  their  continuous  membership,  shall  act  as. 
an  Executive  Committee  for  and  in  behalf  of  the  Society. 

Sec.  2.  There  shall  also  be  elected  a  Finance  Committee  consisting: 
of  three  members  of  the  Society. 

■Sec.  3.  In  case  of  any  of  the  above  positions,  excepting  the  Pre«- 
dency,  becoming  vacant,  or  in  case  of  their  absence  during  the  annual 
convention,  the  Ptcsident  shall  fill  such  vacancy  by  appointment  from  the 
membership. 
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Sec.  4.  There  shall  be  appointed  annually  the  folIowinK  standing 
committees : 

1.  Street  Paving, 

2.  Street  Ughttng. 

3.  Waterwortcs  and  Water  Supply. 

4.  Sewerage  and  Sanitation. 

5.  Disposition  of  Garbage  and  Street  Cleaning. 
G.  Park   Development  and   Maintenance. 

7.  Municipal  Legislation  and  Finance. 

8.  Municipal  Data  and  Statistics. 

9.  Standard  Specificaticms. 

10.  Standard  Forms. 

11.  Convention  Papers. 

12.  Convention  Arrangements. 

The  chairman  of  the  last  named  committee  shall  be  a  resident  of 
the  city  in  which  the  next  following  conventiwi  is  to  be  held,  provided 
there  is  a  member  of  the  Society  residing  in  that  city. 

The  number  of  each  committee  shall  be  three,  and  the  chairman  may 
add  such  names  as  he  may  deem  advisable.  No  special  or  standing  com- 
mittee shall  be  authorized  to  create  any  liabilities  unless  the  same  shall 
have  been  first  approved  by  the  Executive  Committee. 

ARTICLE  V— Ei.EcnoN. 

Section  1.  The  officers  of  this  Society  shall  be  elected  hy  ballot  on 
the  second  day  of  each  annual  convention,  a  majority  of  the  votes  cast 
electing. 

Sic.  2.  The  President  shall  not  be  eligible  for  immediate  re-election 
(except  by  a  unanimous  vote). 

Sec.  3.  The  officers  elected  shall  assume  office  immediately  after  the 
close  of  the  annual  meeting  at  which  they  were  elected. 

Sec.   4.      The   ballot   for   any   officer   may   be   waived   by   i 


ARTICLE  VI— Duties. 

SacnoN  1.  The  President  shall  preside  at  the  meetings  of  the  So- 
ciety and  at  those  of  the  Executive  Committee,  and  shall  perform  such 
other  duties  as  are  incumbent  upon  the  office.  In  the  absence  of  the 
President,  or  npoa  his  becoming  ineligiUe,  the  senior  Vice-President  shall 
assume  and  perform  the  duties  of  the  office. 

Sec.  2.  The  Secretary  shall  keep  accurate  minutes  of  the  proceedings 
of  the  Society  and  of  the  Executive  Committee:  shall  conduct  all  corre- 
spondence; shall  issue  notices  of  any  meeting  of  the  Society  not  less  than 
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four  weeks  prior  to  the  date  of  such  meeting;  shall  collect  and  receipt 
for  all  fees  and  dues  and  pay  them  to  the  Treasurer,  taking  bis  receipt 
for  the  same;  and  keep  accurate  account  between  the  Society  and  its 
members. 

He  shall  keep  an  accurate  list  of  the  members  of  the  Society,  and 
take  such  steps  as  may  be  necessary  to  secure  new  members — this  with  a 
view  of  insuring  the  permanency  of  the  association,  as  well  as  maintain- 
ing and  increasing  the  membership  thereof. 

The  Secretary  shall  receive  a  salary,  the  amount  of  which  shall  be 
determined  by  the  Executive  Committee.  In  addition,  his  expenses 
incurred  in  attending  conventions  of  this  Society  shall  be  paid  fey  the 
Society;  and  he  is  authorized  to  incur  in  the  name  of  the  Society,  the 
expenses  necessary  to  the  conduct  of  his  office,  including  an  assistant 
during  the  convention. 

Stc.  3.  The  Treasurer  shall  receive  from  die  Secretary  and  safely 
keep  all  moneys  belonging  to  the  Society,  giving  his  receipt  therefor; 
shall  pay  all  biUs  by  vouchers  countersigned  by  the  President  and  Secre- 
tary; shall  keep  correct  account  of  the  funds  of  the  Society,  and  Bublnit 
to  it  at  its  annual  meeting  a  report  of  all  receipts  and  disbursements 
during  the  preceding  year. 

Sec.  4.  The  Executive  Committee  shall  manage  all  the  affairs  of 
the  Society,  subject  to  the  action  and  approval  of  the  Society  at  its 
meetings.  All  questions  in  Executive  Committee  shall  be  deddtd  by  a 
majority  vote,  and  five  members  shall  constitute  a  quorum,  not  less  than 
four  of  whom  shall  be  the  officers  of  the  Societv.  The  Executive  Com- 
nuttee  shall  meet  at  least  once  each  year  on  the  morning  of  the  first  <Iay 
of  the  annual  meeting  of  the  Society,  and  as  much  oftener  as  the 
President  may  determine. 

Sec.  6.  The  Finance  Committee  shall  meet  on-  the  morning  of  the 
6rst  day.  and  previous  to  the  annual  meeting  of  the  Society,  to  examine 
and  audit  the  Secretary's  and  Treasurer's  accounts  and  annual  state- 
ments, and  report  thereon  to  the  Society. 

Sec.  6.  It  shall  be  the  duty  of  each  of  the  standing  committees, 
Nos.  I  to  9,  inclusive,  to  prepare  a  report  and  submit  the  same  at  the 
annual  meeting.  Also  to  obtain  for  presentation  at  the  meetings,  papers 
on  the  subjects  covered  by  said  committee.  The  Committee  on  Convcn-- 
tion  Papers  shall  exercise  such  supervision  over  the  papers  presented  as 
may  be  defined  by  the  By-Laws.  The  Committee  on  Convention  Arrange- 
ments shall  have  charge  of  the  details  of  the  convention  next  following 
the  appointment  of  said  oonunitlee,  subject  to  the  provbions  of  this  Con- 
stitution, the  By-Laws  and  the  instructions  of  the  Executive  Cenumttee. 
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ARTICLE  VII— Meetings. 

SEcnoN  1.  The  annual  meetings  of  the  Society  shall  be  held  in  such 
dty  as  tbe  majority  of  the  members  voting  shall  decide;  selection  of 
place  of  meeting  to  be  made  after  the  officers  shall  have  been  elected. 
The  date  and  duration  of  the  meeting  shall  be  deteimined  by  the  Execu- 
tive CcMnmittee,  which  shall  notify  the  members  concerning  the  same  not 
later  than  the  first  of  June;  but  such  date  shall  be  in  either  September, 
October  or  November. 

Sec,  2.  At  any  annual  meeting  of  the  Society  twenty  members  shall 
constitute  a  quorum  for  the  transaction  of  business. 

Sec  3.  Any  member,  with  the  concurrence  of  the  presiding  officer, 
may  admit  friends  to  the  meeting  of  the  Society;  but  such  person  or 
persons  shall  not  without  the  consent  of  the  meeting  be  permitted  to  take 
part  in  any  discussion.  * 

Ssa  4.  All  papers,  drawings,  etc..  submitted  to  the  meeting  of  the 
Society  shall  be  and  remain  the  property  of  the  Society. 

ARTICLE  VIII— Okdeh  op  Business. 

Section  1.  At  the  annual  meeting  of  the  Society  the  order  of  busi- 
ness at  the  first  session  shall  be  as  follows : 

1.  The  President's  address. 

2.  Reports  of  the  Secretary  and  Treasurer. 

3.  Report  of  the  Executive  Committee. 

4.  Report  of  the  Finance  Committee. 
fi.    Reports  of  Special  Committees. 

6.    Reading  and  Discussion  of  Papers. 

Election  of  officers  and  selection  of  the  place  of  meeting  shall  take 
place  during  the  second  day. 

Sec.  2.  All  questions  shall  be  decided  by  vote,  and  all  differences  of 
opinion  in  regarij  to  points  of  order  shall  be  settled  by  parliamentary 
practice  as  set  forth  in  Cushing's  Manual. 

ARTICLE  IX— AuENDMEHTS. 

Section  1.  The  foregoing  constitution  and  articles  may  be  amended 
on  or  after  the  second  day  of  any  annual  meeting  of  the  Society  by  a 
two-thirds  vote  of  all  members  voting;  provided  such  proposed  amend- 
ment shall  have  been  submitted  to  the  Society  in  writing  on  the  first  day 
of  its  annual  meeting. 


OFFICERS  OF  THE  SOCIETY  FOR  THE  TEAR  1914-1915 

Prtsidtnt .WILLIAM  A.  HOWELL JJewarit,  N.J. 

FirtI  Vke-Presidenl...A.   F.   MACALLUM Jlamilton,  Ont 

StcoHd  Vice-PreMlent.iiORaAN  S.   SPRAGUE. .PittAurgh,  Pa. 

Third  yice-Fresidtnl..E.   L.   DALTON Dallas,  Tex. 

Sterttary .CHARLES  CARROLL  BROWH..In<]Uiiapdis.  Ind. 

Treaturer WILL  B.  HOWE Concord,  N.  H. 

FinaHce  CommUee 

F.   J.   CELLARIUS Dayton,  CMiio 

L.  V.  CHRISTY Witoinatwi,  Del. 

R.  KEITH  COMPTON Baltimore,  Md. 

Executive  Committee 
The  officers  of  this  Society,  together  with  the  Past  Presidents  who 
have    retained    their    continuous    Riembership^    constitute    the   Executive 
Committee.    The  Past  Presidents  are  as  follows: 

Past  Pretidents 

M.  J.  MURPHY St.  Louis,  Mo. 

GEORGE  H.  BENZENBERG Milwaukee.  Wis. 

AUGUST  HERRMANN  Cincinnati.  Ohio 

HARRISON  VAN  DUYNE Newark,  N.  J. 

NELSON  P.  LEWIS New  York.  N.  Y. 

A.  D.  THOMPSON Peoria.  III. 

ROBERT  E.  McMATH St  Louis,  Mo. 

E.  A.  FISHER Rochester,  N.  Y. 

C  H.  RUST Victoria,  B.  C,  Can. 

GEORGE  M.  BALLARD  (Deceased) Newark,  N.  J. 

A.  PRESCOTT  FOLWELL New  York.  N.  Y. 

CHARLES  C.   BROWN Indianapolis,  Ind. 

MORRIS  R.  SHERRERD Newark.  N.  J. 

GEORGE  W.  TILLSON. Brooklyn,  N.  Y. 

JAMES  OWEN  Newark,  N.  J." 

JULIAN  KENDRICK  Birmingham.  Ala. 

FRED  GIDDINGS  New  Orleans,  La. 

E.  A.  KINGSLEY LJttU  Rodt;  Ark. 

B.  E.  BRIGGS Erie,  Pa. 

EDWARD  H.  CHRIST Grand  Rafuds,  Mich. 

TW 
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Street  Paving 

FREDERICK  A.  REIMER,  ChaimtCM Newark.  N.  J. 

B.   R    BRIGGS Erie,  Pa. 

R.  KEITH  COMPTON Baltimore,  Md. 

F.  W.  CAPPELEN Minne^Kdis,  Minn. 

FRANK  R.  LANAGAN Albany,  N.  Y. 

J.  B.  McCALLA Knoxville,  Tenn. 

Traffic  OM  StreeU 

LOUIS  L.  TRIBUS  ChaiTmim. New  York  City 

HENRY  MAETZEL  CWumbuj,  Ohio 

JAMES  W.  HOWARD New  York  City 

Street  Lighting 

JAMES  C.  HALLOCK  Chairtnan Newark,  N.  J. 

ALBERT  H.  BIEKTUEMPFEL Newark,  N.  J. 

F.  G.  LYNCH Erie,  Pa. 

Water  Works  and  Water  Supply 

CARLETON  E.  DAVIS.  Chairman Philadelphia.  Pa. 

PAUL  HANSEN  Urbana,  III. 

E.  E.  LAMPHER Pittsburgh.  Pa. 

Sewerage  and  Sanitation 

GEORGE  H.  NORTON,  Chairman Buffalo,  N.  Y. 

R.  C  HARRIS Toronto,  Ontario.  Ci 

HENRY  N.  OGDEN Ithaca,  N.  Y. 

Garbage  Disposal  and  Street  Cleaning 

JOHN  T.  FETHERSTON,  Chairnian New  York  Oty 

ELBRIDGE  R.  CONANT Savannah.  Ga. 

B.  F.  MILLER.  JR Meadville.  Pa. 

Park  Development  and  Maintenance 

GEORGE  A.  PARKER,  Chairman Hartford,  Conn. 

H.  S.  RIOIARDS Chicago,  111. 

HARLAND  BARTHOLOMEW Newark,  N.  J. 

Mnnicipal  Lepstalion  and  Finance 

ARTHUR  R.  DENMAN,  Chatrmm Newark,  N.  J. 

GEORGE  W.  SPARKS Wilmington,  Del. 

F.  H.  FRANKLAND St  Charles,  La. 

ni 
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Firt  Prevention 

ALCIDE  CHAUSSE,  Chairman Montreal,  Quebec,  Canada 

JOHN  H.  McCABE Detroit,  Mich. 

L.   C.   WILLIS DiJlBS,  Tex. 

Standard  Forms 

A.  PRESCOTT  FOLWELL.  Chairman New  York  City. 

CLARENCE  D.   POLLOCK New  York  Gty. 

MAURY  NICHOLSON  Binnmgham,  Ala. 

Sub-Committees  on  Standard  Forms 

STXEBT  CLEANING  AND  BEFUSE  DISPOSAL 

J.  T.  FETHERSTON New  York  City. 

SntSET  LIGHTING. 

G.  A.  SAWIN New&ric,  N.  J. 

SIDEWALKS    AND   CURBS 

HARRY  F.  HARRIS Trenton.  N.  J. 

geWES  CONSTRUCTION  AND  HAINTXNANCS 

a  S.  RANKIN '.Newark,  N.  J. 

Standard  SpeciAcations 

GEORQE  W.  TILLSON,  Chairman BrotAlyn,  N.  Y. 

E.  A.   FISHER Rochester,  N.  Y. 

MORRIS  R.  SHERRERD Newark,  N.  J. 

HENRY  C  ALLEN Syracuse,  N.  Y. 

JOHN   B.   HITTELL Chicago,  lU. 

Snb-Committees  on  Standard  SpeciAeaticne 

WOOD  BLOCK  PAVING 

ELLIS  R,  DUTTON,  Chairman Minneapt^s,  Minn. 

A.  W.  DOW New  Yorit  City. 

J.  H.  WEATHERFORD Memphis.  Tenn. 

W.   P.  TAYLOR. Philadelphia,  Pa. 

GEORGE  W.  TILLSON Brooklyn.  N.  Y. 

CURTIS  HILL  Kansas  G^.  Mo. 

BUCK  PAVING 

EDWARD  H.  CHRIST,  Chairman Grand  Rapids.  Mich. 

FREDERICK  J.  CELLARIUS Dayton.  Ohio 

HENRY  MAETZEL  CWnmbus,  Ohio 

S.   CAMERON  CORSON Norristown,  Pa. 

H.  K.  McCAY BaltinMre,  Md. 

ELMER  K  COLBY Chidcaaha.  Okla. 


STANDING  COMMITTEES 
BTTUltlNOUS  PAVING 

LINN  WHITE,  Chairman. Chicago,  111. 

WILUAM  H.  CONNELL Philadelphia,  Pa. 

H.  A.  NABERHUIS Miami,  Fla. 

H.  N.   RUTTAN Winnipeg,  Man.,  Can. 

J.  C  HUGHES Tuba.  CWa. 

E.  A.  KINGSLEY Temple,  Tejc. 

ASPHALT  PAVING 

FRANCIS  p.  SMITH,  Chairman New  York  City. 

LESTER  KIRSCHBRAUN  Chicago,  111. 

DR.  FELIX  KLEEBERG New  York  City. 

R.    KEITH    COMPTON Baltimore,  Md. 

JOSHUA  ATWOOD  Boston,  Mass. 

J.  M,   PRESTON DalUs.  Tex. 

MATTHEW  BROWN  Emporia,  Kan. 

JAMES  C.  HALLOCK Newark,  N.  J. 

CONCRETE    PAVING 

WILLIAM  J.  HARDEE,  Chairman New  Orieans,  La. 

H.  L.  SHANER Lynchburg,  Va. 

H.  G.  LYKKEN Grand  Fortes,  N.  D. 

W.  W.  CROSBY ;. Baltimore.  Md. 

WATSON  TOWNSEND   Omaha,  Neb. 

T.  M.  REED PittsbttTS^,  Pa. 

C,  E.  P.  BABCOCK Buffalo.  N.  Y. 

STONE  BLOCK  PAVING 

H.  H.  SCHMIDT,  Chairman BrotAlyn,  N.  Y. 

M.  R.  SHERRERD Newark,  N.  J. 

J.  E.  RAMSEY Salisbury,  N.  C. 

GEORGE  A.  CARPENTER Pawtucket.  R.  I. 

JOHN  B.  HITTELL Chicago,  111. 

NORMAN  S.  SPRAGUE....' Pittsburgh,  Pa. 

S.    C    THOMPSON .New  York  aty. 

R.  A.  MacGREGOR New  York  City. 

FRED  T.   ELWOOD Rochester,  N.  Y. 

BROKEN  STONE  AND  CBAVSL  B0AD5 

A.  H.  BLANCHARD,  Chatrman. New  York  Oty. 

W.  H.  CONNELL Hiiladelphia,  Pa. 

FREDERIC  A.  REIMER Newark,  N.J. 

A.  J.   LENDERINK Kalaraaioo.  Mich. 

R.  A.  MacGREGOR New  York  City 

PREVOST  HUBBARD  Washington,  D.  C. 

THOMAS  H.  BRANNAN Columbus,  Ohio 

W.  W.  CROSBY Baltimore,  Md. 
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R  J.  FORT,  Chairman BrotAIyn,  N.  Y. 

RUDOLPH  HERING   New  York  City. 

A.  J.  PROVOST,  JR New  York  City. 

CoHventioH  Papers 
CHARLES  C  BROWN,  Chairman Indianapolis,  Ind 

A.  PRESCOTT  FOLWELL New  York  Oty. 

B.  E.   BRIGGS Erie,  Pa. 

Convention  Arrangements 

JAMES  E  BARLOW,  Chatrman. Dayton,  Ohio 

CHARLES   C  BROWN Indianapolis,  In  A 

A.  PRESCOTT  FOLWELL New  York  City 

Convention  Bxkibils 

F.  J.  CELLARIUS,  Chairman Dayton,  Ohio 

F.  L.  MANNING Portsmouth,  Oim 

B.  F.  GRANGER Jackson.  Mich. 

JAMES  E.  BARLOW Dayton,  Ohio 

FRANK  G.  CUTTER aicago,  UL 


SPECIAL  COMMITTEES 
Commit  lee  on  Sidevratks 


WILLIAM  D.  WILLIGEROD,  C*OM-MJB....East  Orange,  N.  J. 

H.  L.  SHANER Lynchburg,  Va. 

ROBERT  M.  WATSON Rutherford.  N.  J. 

Committee  on  Membership 

F.  J.  CELLARIUS,  Chairman Dayton,  Ohio 

ANDREW  F.  MACALLUM Hamilton,  Ont,  Canada 

B.  B.  MERIWETHER Birmingham,  Ala. 

Obituary  Committee 

JAMES  OWEN,  Chairman Newark,  N.  J. 

H.  H.  SCHMIDT. Brooklyn,  N.  Y. 

JOHN  W.  FLENNIKEN KnoxviUe,  Tcnn. 


W.  A.  HOWELI. 

Prestdenl 

NriRMAN  S.  Spracve 
A.  F.  Macallum  Secnd  Vice-President 

Rrst  Vice-President 


E.    L.    D ALTON 

Third  Vice-President 


■Es  Carroli.  BkfiwN  W.  B.  Howe 

Secretary  Treasurer 


OFFICIALS  OF  THE  YEAR  —  1914-1915 


MEMBERSHIP  LIST. 

ACTIVE.    ,. 

Ackemuu),   T.  Walter,  Superintendent  Board  of  Water  CommiMioiMrB, 

Aubuni,  N.  Y, 
Adam,  William  Alexander,  Assistant  City  Engineer,  Lethbridge,  Alberta, 

Canada. 
Aldridge,    William,    Chief   Cotnputor   and    Estimator,   Oty   Ei^f  nW 

DeM.,  333  McGee  St.,  Winnipeg,  Manitoba,  Canada. 
Alien,  F.  R.,  City  Engineer,  Pine  Bluff,  Ark. 
Allin,  Thomas  D.,  CommUsioner  of  Public  W<»1[a,  SOS  KendaU  Bldg... 

Pasadena,  Cal. 
Alvord,  Jtrfui  W.,  Consulting  Engineer,  Hartford  Building;  Chicago,  111. 
Ambler,  JtAn  N„  Consulting  Engineer  for  Winston,  Winston,  N.  C. 
Anderson,  Clark  G.,  Commissioner  of  Street^  and  Public  Iniprovementa, 

Motine,  111. 
Andrews,  Horace,  126  Lancaster  St.,  Albany,  N.  Y. 
Auschutz.  H.  £.  City  Engineer,  Box  158,  Qearwater,  FJa. 
Ash,  Louis  R.,  1012  Baltimore  Ave.,  Kansas  City,  Mo. 
Ashley,  Charles  S.,  Mayor,  New  Bedford,  Mass. 

Atwood,  Joshua,  Chief  Engineer,  Paving  Service,  Public  Works  Depart- 
■,  501  Gty  Hall  Annex,  Boston,  Mass. 


Baker,  Henry  E.,  Consulting  Engineer,  Watertown,  N.  Y.,  now  Hang- 
chow,  Chekiang,  China. 

Balliiiger,  Jcdin  £.,  Engineer  of  Highways,  Jacksonville,  Fla. 

Barbour,  Prank  A.,  Consulting  Engineer,  1120  Tremont  Bldg.,  Boston, 
Mass. 

Barlow,  James  E.,  Director  of  PuUic  Service,  Oty  Hall,  Dayton,  Ohio. 

Barlow,  John  R.,  City  Engineer,  Montreal,  Que.,  Can. 

Bartholomew,  Harland,  Secretary  Newark  City  Plan  Commission,  New- 
ark, N.  J. 

Bayliss,  J.  R.,  Supt.  of  Water  Works,  Box  248,  Jackson,  Miss. 

Bennett,  Charles  J.,  State  Highway  Cmnmissioner,  Capitol,  Hartford,  COnn. 

Benzenberg,  George  H.,  1910  Wells  Bldg.,  Milwaukee. 

Berry,  George,  Assistant  Engineer,  Bureau  of  Highways,  Brooklyn,  N.  Y. 

Biertuempfel,  Albert  H.,  Commissioner  Board  of  Works,  Newaric,  N.  J. 

Blanchard,  A.  C  D.,  care  of  Greater  Winnipeg  Water  District,  Winnipeg 
Manitoba,  Can. 

Blanchard,  Arthur  H„  ProfeSBor  of  Highway  Engineering,  Columbia 
University,  New  York  City. 

Boudinot,  Allen  R.,  Cih[^  Engineer,  Davenport,  la. 

Bradshaw,  H.  J.,  Ci^  Engineer,  Abilene,  Tex. 

Brannan,  Thomas  H.,  Superintendent  Asphalt  Construction,  City  Engi- 
neer's Office,  Columbus,  Ohio. 

Brennan,  W.  C,  Secretary  City  Corporation,  Hamilton,  Ont«  CaiL 

Btiggs,  B.  R,  Gty  Engineer,  Erie,  Pa, 

Brown,  Charles  Carroll,  Consulting  Engineer,  Editor  Municipal  Ei^neer- 
ing,  TD2  Wulsin  Bldg.,  Indianapolis,  Ind. 

Brown,  Matthew,  Gty  Engineer,  211  S.  State  St.,  Empona.  Kan. 

Brown,  Thurber  A.,  418  E.  Church  St.,  Elmira.  N.  Y. 

Brown,  William  M.,  Chief  Engineer,  Passaic  Valley  Sewerage  Com- 
mission, 820  Essex  Bldg.,  Newark,  N.  J. 
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Buchanan,  N.  B.,  O^  Ensineer,  and  SedTtarF  Tupelo  Engjneeriiv  Com- 
pany, Tupelo,  Miaa. 

Bull,  Irving  C.,  care  Bull  &  Roberts,  100  Maiden  Lane.  New  Yftric  City. 

Butler,  Morgan  R.,  Ci^  Engineer,  Waukesha,  Wis. 

Caldwell,  Wallace  L.,  District  Manager,  Pittsburgh  Testing  LaboTatory, 
21S  aark  BIdg.,  Birmingham,  Ala. 

Campbell,  W.  C,  Superintendent  PuWic  Works,  Columbui,  Ga. 

Cappelen,  F.  W.,  City  Engineer,  Minneapolis,  Minn. 

Carpenter,  George  A.,  City  Engineer,  Pawtucket,  R.  I. 

Carter,  Hugh  R.,  State  Highway  Engineer,  New  State  Capitol,  Little 
Rock,  Arte. 

CellSrius.  Frederick  J.,  lOOl  Commercial  Bldg„  Dayton,  Ohio. 

Charles,  Frederic  R.,  City  Engineer,  Richmond,  Ind. 

Chausse,  Alcide,  City  Architect  and  Superintendent  of  Buildings,  1433 
Hubert  St.,  Montreal,  Que.,  Can. 

Christ,  Edward  H.,  Consulting  Engineer,  Norris  Bldg.,  Grand  Rapids,  Mich. 

Christy,  L.  V.,  Secretary  Street  and  Sewer  Department,  Wilmington,  Del. 

Qark,  Frederick  H.,  Superintendent  of  Streets  and  Engineering,  328 
Municipal  Bldg.,  Springfield,  Masis. 

Codwise,  Edward  B.,  298  Wall  St.,  Kingston,  N.  Y. 

Colby,  Elmer  E..  City  Engineer,  Chickaaha,  Okla. 

Collins,  Clarke  P.,  Civil  and  Miningf  Engineer,  80(1-811  Johnstown  Trust 
Bldg.,  Johnstown.  Pa, 

Collins,  John  L.,  Village  Engineer,  Saranac  Lake,  N.  Y. 

Conan^  Etbridge  R.,  Chief  Engineer,  Savannah,  Ga. 

Coc4(,  J.  C,  Chief  Engineer  The  J.  B.  McCrary  Co.,  Municipal  Engi- 
neers, 1406  Third  National  Bank  Bldg.,  Atlanta.  Ga. 

Coombs,  Philip  H.,  City  Engineer,  Bangor,  Me. 

Cooper,  C  M.,  City  Ejogineer,  Columbus,  Kan. 

Corning,  Dudley  T.,  Assistant  to  Mining  Engineer,  C.  S.  Co.,  Supervision 
of  Westmount  Boro  Improvements,  Westmount,  Johnstown,  Pa. 

Corson,  S.  Cameron,  Boro  Engineer,  City  Hall,  Norristown,  Pa. 

Craig,  George  W^  Ciiy  Engineer,  City  Hall,  Calgary,  Alberta,  Can. 

Crave r,  H.  H.,  Chief  Chemist,  Pitt^urgh  Testing  I.jboratory,  Pitts- 
burgh,  Pa. 

Crayton,  G.  A.,  care  of  W.  J.  Sherman  Co.,  Civil  Engineers,  Toledo,  Ohio. 

Crook,  J.  W.,  City  Engineer,  1704  Lamar  Ave.,  Paris,  Tex. 

Crosby,  Walter  W.,  Consulting  Highway  Engineer,  1431  Munsey  Bldg., 
Baltimore,  Md. 

Curfman,   Lawrence  E.,   City  Engineer,   Pittsburg,   Kan. 

Cutcheon,  L.  D.,  Secretary  and  General  Manager,  Board  of  Public 
Works,  Grand  Rapids,  Mich. 

Dalton,  E.  L.,  9-10  Murphy  Bldg.,  Dallas.  Tex. 

Danford,  W.   P.,  City  Engineer,   Durant,  Okla. 

Davis,  Charles  H.,  South  Yarmouth,  Mass. 

Dean,  Arthur  W.,  Chief  Engineer,  Massachusetts  Highway  Commission, 
34  Oxford  St,  Winchester,  Mass. 

De  Lay,  Theodore  S.,  City  Engineer,  Creston,  Iowa.  ' 

Denman,  A.  R.,  Chairman,  Department  of  Water.  Board  of  Street  and 
Water  Commissioners.  766  Broad  St.,  Newark.  N.  J. 

Dickey,  A.  T.,  City  Engineer,  t^veston,  Tex. 

EHngle,  James  H.,  City  Engineer,  City  Hall,  Charleston.  S.  C 

Dorr,  Edgar  S.,  Chief  Engineer  Sewer  Service,  213  Savin  Hill  Ave. 
(Dorchester),  Boston,  Mass. 

Douthitt,  M.  J.,  City  Engineer,  City  Hail,  Waukegan,  111. 

Dow,  A.  W.,  Consulting  Engineer.  24-26  East  21st  St.,  New  Yodc  Ci&. 

Drane,  Frank  P.,  Paving  Inspector  and  Supervisor,  2Z'A  W.  Sth  St., 
Charlotte,  N.  C 
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DriKoll.  Michael,  Supt.  Streets  and  Sewers,  Town  Hall,  Brookline,  Mau. 
Drowne,  Henry  B„  Columbia  University,  New  York  Gty. 
Duck,  Allen  Douglass,  City  Engineer,  Greenville,  Tex. 
Earl,  George  G-,  General  Superintendent,  Sewerage  and  Water  Board, 
New  Orleans,  La. 
,  Harrison   P.,  Consulting  Civil  Engineer,  14  Beacon  St,  BostMi, 
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Edgerly,   R.  J.,   City  Engineer,   Albany,   Ga. 

Ellsworth,  Frank  V.  P.,  Assistant  City  En^cer,  San  Antonio,  Tex. 

Elwood,  F.  T^j  City  Engineer.  Rodiester,  N.  Y. 

Emerson,  Ralph  W..  Assistant  Engineer,  Gty  Hall,  Pittsfield,  Mass. 

Erwin,  M.  C,  Office  Engineer  O'Neill  Engineerii«  Co.,  Dallas,  Tex. 

Famhant,  Arthur  B.,  Engineer  Board  of  Public  Works,  Pittsiield,  Maas. 

Fellows,  A.  Lincoln,  Consulting  Engineer,  435  Century  Bldg.,  Denver,  CfA. 

Fetherston,  John  Tumey,  Engineer  of  Street  Qeaning,  Municipal  Bldg., 

New  York  Gty. 
Finch.  B.  K.,  City  Engineer,  Wilkcs-Barre,  Pa. 
Firth,  Joseph,  City  Engineer,  Chariotte,  N.  C 

Firiier,  E,  A.,  Consulting  Engineer  to  City  of  Rochester,  Rochester,  N.  Y. 
FlennUcen,   John  W.,    Conunissioner  Streets   and   PuUic   Improvements, 

KnoxviUe,  Tenn. 
Fletcher,  Austin  B.,  State  Highway  Engineer.  Forum  Bldg,  Sacramento, 

Fcrfwell,  A.  Prescott,  Editor  Municipal  Journal,  50  UnicMi  Square,  New 

York  Ci^. 
-  Fort,   E.  J.,   Chie*  Engineer  of   Sewers,   Boro  of   Brooklyn.   1013-1D14 

Mechanics  Bank  Bldg.,  Brooklyn,  N.  Y. 
FranklancL   Frederidc  Herston,  Bridge   Engineer  Highway  Department 

care  Highway  Department  Calcasieu  Parish,  Lake  Charles  La. 
Freitas,  George  H..  City  Engineer,  Modesto,  Cal. 
Fuller,  George  W„  170  Broadway,  New  York  City. 
Fulton,  D.  F.,  Gty  Engineer,  City  Hall,  Vonkers,  N.  Y. 
Gainey,  W.  H.,  Cj^  Engineer,  Valdosta.  Ga. 
Gardiner,  W.  H.  R.,  Superintendent  PuWic  Works,  827  Fifteenth  Ave, 

West  Calgary,  Alberta,  Can. 
Garland,  E.  A.,  Gty  Engineer,  Santa  Barbara,  Cal. 
Gavett,  Andrew  J.,  City  Surveyor  and  Street  Commbsioner,  151  North 

Ave.,  Plainiield,  N.  J. 
Gaynor,  Keyes  C,  606-509  United  Bank  Bldg.,  Sioux  City,  la. 
Giddinga,  Fred,  1104  Kirkman  St,  Lake  Charles,  La. 
Giles,  John  A.,  City  Engineer,  Binghamton,  N.  Y. 
GiUen,  Charles  P.,  Commissioner  Board  Street  and  Water  Conunissioo, 

Gty  Hall,  Newark,  N.  J. 
Gillespie,  Richard  H.,  Chief  Engineer  Sewers  and  Highways,  S774  Brigp 

Ave,  Bronx,  New  Yorit  Gty. 
Goodell,  John  M.,  106  Lorraine  Ave.,  Upper  Montclair,  N.  J. 
Goodfellow,  J.  J.,  City  Engineer.  San  Antonio,  Tex. 
Gorhwn,  E.  L,  City  Engineer,  Lake  Charies,  La. 
Greenalch,  Wallace,  Conimissioner  of  Publk:  Works,  Albany,  N.  Y. 
Gregory,  Alfred  C,  Engineer  of  Sevrers,  907  Bellevue  Ave.,  Trenton, N.J. 
Hackney.  John  W.,  Atlantic  City,  N.  J. 

Hale,  William  C.  Jr..  Box  1235,  San  Diego.  Cal,  Mail  Returned. 
Hallock,  James  C,  Deputy  Chief  Engineer,  City  Hall,  Newark,  N.  J. 
Halsey,  Edmund  R.,  41  Delaware  Ave.,  South  Orange,  N.  J. 
Hammond,  George  T.,  Engineer  of  Designs,  Bureau  of  Sewers,  1013-1014 

Mechaiucs  Bank  Bldg.,  Brooklyn,  N.  Y. 
Hamnett,  W.  S.,  Manager  Pittsburgh  Testing  Laboratory,  305  Praetorian 

Bldg.,  Dallas,  Tex. 
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Hanacn,  Paul.  Ensineer  lUtnoU  State  Water  Survey,  Urbana,  HL 

Harris,  Harrv  F.,  Engineer  (rf  Streets,  Trentwi,  N.  J. 

Hatton,  T.  Qialktey,  Sewer  Commisiioner,  Mitwaultee,  Wis. 

Hausaling,  Jacob,  Mayor,  Newark,  N.  J. 

Hawkins.  A.  J.,  Resident  Manager,  H.  S.  Jaudon  Engineering  Co,  Bw- 
tow,  Fla. 

Hawley,  John  B.,  Hoxie  Bldg.,  Fort  Worth,  Tex. 

Hayler,  Guy  Wilfred.  Senior  Ehaftsman,  Chief  Engineer's  Office.  South 
Park  Commission,  Chicago,  111.  "^ 

Heebtnk,  G.  E.,  Oty  Engineer,  Goodwin  Block,  Beloit,  Wis. 

Hennen,  Robert  David,  Engineer  for  County  Commissioners,  Morgan- 
town,  W.  Va. 

Henry,  P.  W.  25  Broad  St.,  New  York  City. 

Hering,  Rudcdph,  170  Broadway,  New  York  City. 

Herrmann,  Augiut;  Cincinnati,  CHiio. 

Hill,  Nicholas  S.,  Jr..  100  William  St.  New  York  Gty. 

Hills,  George  B..  Engineer  Manager,  Tsham  Randolph  &  Co.,  ConsultinS' 
Engineers,   1310  Heard  Bank  Bld^.,  Jacksonville,  Fla. 

Hillyer,  William  R.,  Assistant  Commissioner  of  Public  Works,  Boroa|^ 
of  Richmond,  Port  Richmond,  N.  Y. 

HiUslf,  John  B.,  Chief  Enniiieer  of  Streets,  207  Gty  Hall,  Oiicago,  m. 

Hodges,  Gilbert,  Acting  a*  City  Engineer,  230  S.  Main  St.,  Franklin,  N.  H. 

Hoflf,  Carl  P.,  Assistant  City  Engineer,  St  Joseph,  Mo. 

Hoffman.  Robert,  Chief  Enipneer  Department  of  Public  Service,  Qeve- 
land,  Ohio. 

Hohenstein,  August,  Purchasing  Agent,  City  Hall,  'St.  Paul,  Minn. 

Horrigan,  W.  J.,  Ford  Bldg.,  Wilmii^on,  Del. 

Howard,  J.  W.,  Consulting  Engineer,  1  Broadway,  New  York  Otv. 

Howe,  Will  B..  Gty  Engineer,  Concord,  N.  H. 

Howell,  Robert  P.,  Town  Engineer,  Phillipsbnrg,  N.  J. 

Howell,  William  A,  Engineer  of  Streets  and  Hwhways,  Gty  Hall  New- 
ark, N.  J. 

Hubbard,  Prevost,  Consulting  Chemical  Engineer,  19th  and  B.  Sts.. 
N.  W..  Washington.  D.  C. 

Hudson,  Leo.,  Consulting  Hydraulic  and  Sanitary  Engineer,  32SS  I^ed- 
mont  Ave.,  Dortmont.  Pittsburgh,  Pa. 

Hughes.  Hector  James.  Prof,  Civil  Ejigineering,  Harvard  University,  5 
Clement  Circle,  Cambridge,  Mass. 

Hughes.  T.   C,  City  Engineer,  Tuba,   Okla. 

Iredell,  George  S.,  Civil   Engineer,  Austin,  Tex. 

Judson,  William  Pierson,  Consulting  Engineer,  President  Broadalbin 
Electric  Light  &  Power  Co ,  Broadalhin,  Fulton  Co^  N.  Y. 

Kendrick,  Julian,  City  Engineer^  Birmingham,  Ala. 

Keyes.  John  M.,  Chairman  Board  of  Road  CommissitHiers,  Chairmoa 
Board  of  Health,  Concord,  Mass. 

Keyser,  George  D.,  Commissioner  of  Parks,  Salt  Lake  City.  Utah. 

Kidd,  Alexander  L.,  District  Engineer,  PuUic  Works  Department,  49 
Sagamore  St.,  (Dorchester),  Boston,  Mass. 

Kindrick,  A.  H.,  City  Engineer,  McAlestcr,  Okla. 

Kingsley,  Edgar  A.,  Consulting  Engineer,  Little  Rode,  Ark. 

Kirkpatrick,  Waiter  G..  Municipal  and  Hydraulic  Engineer,  T03-TM  Far- 
ley Bldg.,  Birmingham,  Ala. 

Kirschbraun,  Lester,  CcMtsulting  Engineer,  IGO  N.  Fifth  Ave.,  Chicas<\in. 

Klausmann,  Henry  W.,  Contracting  Engineer,  1137-1138  K.  P.  Bnildin|t 
Indianapolis,  Ind. 

Kleeberg,  Felix,  Chemist,  Bureau  of  Highways,  Manhattan  Boro,  N«r 
York  G^. 

Klyce,  B.  H..  Box  312,  Miami.  Fla. 
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Koiner,  C.  W..  General  Manager  and  Electrical  Engineer,  Municipal 
Lighting  Works,  I^sadena,  Cal. 

Kraemer,  C  F.,  M.  D.,  Commissioner  Board  of  Works,  City  Hall,  Hew- 
aricN.  J. 

Lanagan,  Frank  R.,  City  Engineer.  City  Hall,  Albany,  N.  Y. 

Lea,  Lucian  D.,  City  Engineer,  Lead,  S.  D. 

Lee,  B.  M.,  aty  Engineer.  Asheville,  N.  C. 

Lenderink,  Andrew,  Ci^  Engineer,  Kalamazoo,  Mich. 

Levinson,  Henry,  City  Engineer,  Little  Rock,  Ark. 

Lewis,  J.  R,  General  Supt.,  The  Fred  A.  Jones  Co.,  Dallas,  Tex. 

Lewis,  Nelson  P.,  Chief  Engineer  Board  of  Estimate  and  Apportionment, 
Municipal  Bldg.,  New  York  Gty. 

Lewis,  R,  J.,  City  Engineer,  Fort  Madison,  la, 

little,  John  C,  Chief  Engineer  The  Roland  Park  Co.,  Roland  Park, 
Baltimore,  Md. 

Lovewell,  Maurice  N^  Assistant  Engineer  South  Park  Commissioners, 
57th  St.  and  Cottage  Grove  Ave.,  Chicago,  IlL 

Lnster,  W.  H.,  Elizabeth,  N.  J. 

Lykken,  H.  G.,  City  Eiwineer,  Grand  Forks,  N.  D. 

Urman,  David  RusselL  Chief  Engineer  Board  of  Public  Works,  214  City 
Hall.  Louisville.  Ky. 

Lvncb,  F.  G-,  Assistant  to  City  Engineer,  Erie,  Pa. 

MacaUum,  Andrew  F..  City  Engineer,  City  Hall,  Hamilton,  Ont.,  Can. 

Macartney,  Morton,  City  Engineer,  Spokane,  Wash. 

MacDonald,  James  H.,  Road  and  Pavement  Elxpert,  New  Haven,  Conn. 

MacGregor,  R.  A.,  Assistant  Engineer,  Bureau  of  Highways,  Manhattan 
Boro.  New  York  City. 

Maetzel,  Henry,  Ci^  Engineer,  Columbus,  Ohio, 

Magruder,  J.  0.,  City  Engineer,  Danville^  Va, 

Mangold,  John  F.,   City  Engineer,  GrinneU,  Iowa, 

McCabe,  John  C,  City  Boiler  Inspector,  410  City  Hall.  Detroit,  Mich, 

McCalla,  J.  B.,  City  Engineer,  Knoxville,  Tenn. 

McCay,  H.  K.,  City  Engineer,  Gty  Hall,  Baltimore,  Md. 

McCraiy,  S.  K.,  City  Engineer,  1011  Laramie  St.,  Atchison,  Kan. 

McCullou^,  Ernest,  2114  Fisher  Bldg.,  Chicago,  111. 

McLean,  G.  T.,  City  Engineer,  Astoria.  Oregon. 

McNeal,  John,  City  Engineer,  Columbia,  S.  C. 

McMatb,  Robert  E.,  327-328  Lincoln  Trust  Bldg,,  St,  Louis,  Mo. 

Meade,  R.  E.,  1520  Brown-Marx  Bldg.,  Birmingham,  Ala. 

MecklCT,  Earle  W.,  Principal  Assistant  Engineer,  Department  Streets  and 
Public  Improvements,  City  Engineer's  Offioe,  Allentown,  Pa. 

Meriwether,  B.  B.,  care  Birmingham  Realty  Co.,  Birmingham,  Ata. 

MesiroS,  J.  A.,  Gty  Engineer,  City  Hall,  Milwaukee,  Wis. 

Metz,  L.  V^  Assistant  to  City  Engineer,  Erie,  Pa. 

Miller,  B.  F.,  tr„  City  Engineer,  902  Grove  St.,  Meadyille,  Pa. 

Miner,  Franklm  M„  Assistant  Engineer,  Street  Laying  Out  Department, 
100  Summer  St.  Boston,  Mass- 

Morrison,  Roger  I-,  Professor  of  Highway  Engineering,  A.  &  M.  Gri- 
lle, College  Station,  Tex. 

Mullen,  Charles  A.,  729  St  Ouen  Place,  Wakefield,  Bronx.  New  York  Ghr. 

Murphy,  M,  D.,  Street  and  Sewer  Director,  Belvedere  Apartments,  Wil- 
mington, DeL 

Naberhuis.  H.  A.,  135  10th  St,  Miami,  Fla. 

NicholKa,  Maury,  Assisttnt  City  Engineer,  City  HalL  Birmingham,  Ala. 

Nicholson,  Victor,  Engineering  Chemist,  City  of  Cnicago,  TS21  Lowe 
Ave,,  Chicago,  IlL 

Nicok  Walter  H.,  Tuscaloosa,  Ala. 

Noble,  0,  E.,  City  Engineer,  Manhattan,  Kan, 
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Ogden,  Henry  N.,  Professor  of  Sanitary  Engineering,  Cornell  University, 
Ithaca.  N.  Y.  ' 

Ogier,  James  W.,  Asst,  Engr.,  City  Engineer's  Office,  Baltimore,  Md. 

CVHara,  Michael  Joseph,  Superintendent  of  Public  Works,  Hudson,  N.  Y. 

Olmstead,  Frederick  L,  Landscape  Architect,  Broc^line,  Mass. 

Osgood,  Manley.  City  Engineer,  Ann  Arbor.  Midi. 

Owen,  James,  196  Market  St,  Newark,  N.  J. 

Parent.  Arthur,  Superintendent  City  Lighting  Department,  Montreal. 
Que.,  Can. 

Parker,  George  A.,  Superintendent  of  Parks,  Hartford,  Conn. 

Pftrkes.  William  J.,  203  Citizens  Bank  Bldg.,  Pine  Bluff,  Ark. 

Parmalee,  Louis  R.,  City  Engineer,  Helena,  Ark. 

Parobek,  Anastasuis.  Ci^  Chemist.  Trenton,  N.  J. 

Parsons,  Maurice  G..  910  South  Madison  Ave.,  Pasadena,  Cal. 

Payton,  Lyie,  City  Engineer,  Moline,  III. 

Pealer,  Thomas,  City  Engineer,  Indiana,  Pa. 

Peek,  Leon  F.,  Superintendent  of  Streets,  City  Hall.  Hartford,  Conn. 

Peterson,  E.  F.,  Muskogee,  Okla. 

Riul,  William  von,  921  Canal  St..  New  Orieans,  La. 

Pierce,  Herbert  W.,  Commissioner  Public  Works,  26  City  Hall,  Roches- 
ter, N.  Y. 

Rerce,  John  Irvin,  City  Engineer,  Jackson,  Miss. 

Pollock,  Oarence  D.,  Park  Row  Bldg-  New  York  City. 

Potter,  Alexander,  Consulting  Civil  Engineer,  50  Churdi  St..  New  Yoric 
City. 

Preston,  J.  M.,  City  Engineer,  Dallas,  Tex. 

Provosti  A.  J,,  Jr..  39-41  West  SSth  St..  New  York  City. 

Prow,  John  C,  City  and  County  Engineer,  Salem,  Ind. 

Qninn,  Edward  Wl,  Superintendent  of  Streets,  19  Pleasant  St.  Cam- 
bridge, Mass. 

Randolph,  Robert  Isham,  Secretary-Treasurer,  Isham  Randolph  Sc  Co., 
Consulting  Engineers,  1807  Commercial  National  Bank  Building, 
Chicago,  III. 

Rankin,  E.  S.,  Engineer  of  Sewers  and  Drainage,  Newark,  N.  J.  * 

Reed,  Merle  H.,  City  Engineer,  Fort  Smith,  Ark. 

Reimer,  Frederic  A.,  County  Engineer,  Essex  County,  Newark,  N.  J. 

Reppert.  Charles  M.,  Division  Engineer,  Bureau  of  Conatructjon,  De- 
partment of  Public  Works,  5912  Douglas  Ave.,  Pittsburj^i,  Pa. 

Reynolds,  A.  M.,  Chief  Engineer  Essex  County  Park  ConunissitKi,  60 
Clifton  Ave..  Newark,  N.  J. 

Rich,   Edward  D.,   State  Sanitary  Engineer,  Lansing,  Mich. 

Richards,  H.  S.,  Assistant  Superintendent  South  Park  Commission,  6464 
Greenwood  Ave.,  Chicago,  111. 

Ridgway,  Robert,  Public  Service  Commission,  1st  District,  Engineer  of 
Subway  Construction,  154  Nassau   St,  New  York  City. 

Riter,  George  W.,  care  of  Eureka  Hill  Mining  Co.,  Salt  Lake  City,  Utah, 

Rogers,  Niart,  Qty  Engineer,  Asbuiy  Park,  N.  J. 

Rourke,  Louis  K.,  Commissioner  of  Public  Works,  City  Hall,  Boston, 

Rudolph,  Charles  A.,  Street  and  Sewer  Director,  411  Delaware  Ave., 
Wilmington,  Del. 

Russell,  L.  M.,  City  Engineer,  309  E.  Crawford  St,  Elkhart,  Ind. 

Rust,  Charles  H.,  City  Engineer,  Victoria,  B.  C,  Can. 

Ruttan,  H.  N.,  Consulting  Engineer  to  City  of  Winnipeg,  801-802  Coo- 
federation  Life  Bldg.,  Winnipeg,  Man,,  Can. 

Sands,  Edward  E.,  City  Engineer,  City  Hall.  Houston,  Tex. 

Sargent,  Welland  F.,  Commissioner  of  Public  Works,  Mnnicipal  Bldg., 
Oak  Park.  III. 


ACTIVE  MEMBERS  >"" 

Scattergood,  R  F.,  Electrical  Engin«r,  Department  Public  Service,  1416 

Berkshire  St.  R.  F.  D,  8,  No.  331  A..  Los  Angeles,  Cal. 
Sdunidt,  H.  H.,  Chief  En^neer.  Bureau  of  Highw^s,  Brooklyn,  N.  Y. 
Semple,  William  J.  C,  Assistant  City  Engineer,  and  Engineering  Division 

Street  Layins  Out  Department,  Boston,  M^s. 
Shattd,  Gadsden  £.,  Columbia,  S.  C. 
Shaner,  H.  L.,  Ci^  Encpneer,  Lynchburg,  Va. 
Sbaxv.  John  C,  Engineer  of  Sewers,  City  Engineer's  Office,  407  City 

Hall,  Portland.  Ore. 
Shepard,  Frank  T^  Town  Engineer  for  Nutley  and  Belleville,  H.  J., 

Nutley,  N.  J. 
Sherrerd,    Morris    R.,    Chief   Engineer,    Department   of    Public    Works, 

Newark.  N.  J. 
Sbipman,  Charles  M.,  General  Superintendent  of  Works,  Newark,  N.  J. 
Shcx^kley,  P.  S.,  City  Engineer  and  County  Surveyor,  News  Bldg,,  Salis- 
bury, Md, 
Slattery,  John  L.,  Secretary-Treasurer  St  Johns  Municipal  Council,  St 

Johns,  NewfoundUod. 
Smith,  Francis  P.,  CcMisulting  Engineer,  131-133  East  23rd  St..  New  York 

City. 
Smith,  J.  J.,  City  Engineer.  East  Grand  Forks,  Minn. 
Smoot,  L.  D.,  Chief  Engineer.  Jacksonville,  FU. 
Snyder,  Frederidc  Antes,  Chief  Engineer  Town  of  Mount  Royal,  230  St 

^ames  St,  Montreal,  Que.,  Can. 
Sohier,  William  D.,  Chairman,  Massachusetts  Highway  Commission,  16 

Ashburton  Place,  Boston,  Mass. 
^nrks,  George  W..  President  Street  and  Sewer  Board,  Wilmington,  Del. 
SpTs^ue,  Korman  S.,  Superintendent  Bureau  of  Engineering,  Pittsburgh, 

Pa. 
Stallings,  Robert  Paragould,  Ark. 

Steed.  Robert  E.,  Qty  Qerk,  438  Fairfax  Ave.,  Norfolk,  Va. 
Stevens,  L.  E.,  City  Engineer,  Grand  Rapids,  Mich. 
Stevenson,  John  D.,  Assistant  Engineer  Bureau  of  Construction,  in  charge 

of  North  Side  Office,  1231  Monterey  St.,  North  Side,  Pittsburgh,  Pa. 
Strachan,  Joseph,  352  Putnam  Ave.,  Brooklyn,  N.  Y. 
Sullivan,  James  H.,  Division  Engineer,  Public  Works  Department  City 

Hall,  Boston,  Mass. 
Sylvester,  Elbert  W.,  City  Engineer  and  Superintendent  Public  Works, 

Poughkeepsie,  N.  Y. 
Talbot,  A.  N.,  Professor  of  Municipal  and  Sanitary  Engineering,  Uni- 
versity of  Illinois,  Urbana,  111. 
Talbott  H,  M.,  City  Engineer,  Owensboro,  Ky. 

Taylor,  Alexander  J.,  ^gineer  in  Charge  oi  Sewers,  Wilmington,  Del, 
Taylor,  Charles  F.,  604  Second  National  Bank  Bldg.,  Pittsburgh,  Pa. 
Thomas,  J.  Fred,  Counly  Surveyor,  Mercer  Co^  Farrell  Pa, 
Thompson,   S.   C.,   Principal   Assistant  Engineer,   Bureau  of  Highways, 

Boro  of  Bronx,  New  York  City. 
Thum,  William,  123  Columbia  St.,  Pasadena,  Cal. 
Tillson,  George  W.,  Consulting  Engineer  to  Boro   President,  Boro  Hall, 

Brooklyn,  N.  Y. 
Tomlinson,  W.  S.,  Principal  Assistant  Engineer  Shand  Fngineering  Co., 

Columbia,  S.  C 
Tribus.  Louis  L.,  86  Warren  St.  New  York  aty. 
Ulrich,  Edmund  B.,  City  Engineer,  Reading,  Pa. 
Van  Trump,  Isaac,  2337  S.  PauUna  St.,  Chicago,  III. 
Van  Zuben,  Frank  J^  Acting  City  Engineer.  Fort  Worth,  Tex. 
Vosler.  Ray,  Acting  Gty  Engineer,  Greenville  and  Jamestown,  Box  843. 

GfecnvrDe,  Pa. 
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Wmite,  H.  M.,  Ci^  Manager,  Dayton,  Ohio. 

Wasser,  Thomas  J-,  Coiin^  Engineer,  Court  House,  Jersey  City,  N.  J. 

Watson,  RobeR  M.,  Boro  En^necr,  Rutherford,  N.  J. 

Weatherford,  J.  H.,  CiW  Engineer,  Memphis,  Tenn. 

Welbom,  M.  C,  Chief  Engineer  of  Sewers,  Austin,  Tex. 

WerthMm.  L.  J.,  City  Engineer,  in  charge  of  Public  Worics,  Berlin,  N.  H. 

Weston,   Robert   Spurr,    ConsultinK   Sanitary    Engineer,   14   Beacon   5L. 

BoBtoa,  Mass. 
Wheeler,  Holland,  City  Engineer,  Lawrence,  Kan. 
Whipple,  George  C.,  1&  Berkeley  Place,  Canibridge,  Mass. 
Wliite,  Unn,  Chief  Engineer,  South   Park  Commissioners,  Chicaso,  lU- 
Whitney,  Harrie  L.,  City  Engineer,  Beverly,  Mats. 
Whyman.  R.  O.,  Amarillo,  Tex.     Mail  Returned. 
WiUigerod,  William  D.,  City  Engineer,  City  Hall,  East  Orasge,  N.  }. 
Wills,  Joe  B.,  Chief  Sanitary  Inspector,  Ci^  Hall,  Dallas,  Tex. 
Wilson,  James,  County  Commissioner  and  State  Highway  Commiuioaer. 

Court  House,  Wilmington,  Del. 
Wilson,  James,  Superintendent  of  Water  Work*.  CalgVT,  Alberta,  Can. 
Wingfield,  Nisbet,  City  Engineer  and  Contmiiaioaer  Public  Works.  An- 

gosta,  Ga. 
Young,  Alexander  R.,  Oty  Engineer,  Tt^ieka,  Kan. 

AFFILIATED, 

Cann^ll,  John,  Superintendent  Special  Service  Department,  The  Editixi 

Electric  Illuminating  Co.,  39  Boylston  St,  Boston,  Mass. 
D»tz,  L.  C  Engrfnecr  of  Roadway,  New  Orleans  Railway  &  Light  Coitt- 

pany,  206  Baronne  St.,  New  Orleans,  La. 
Gould,  J.  W.  DuB,  30  Church  St.,  New  York  City. 
GrifEth,  O.  J.,  Treasurer  and  General  Superintendent  L,  R.  Ry-  ft  E.  C6„ 

Uttle  Rock,  Ark. 
H«garty,  D.  A.,  Houston  Lj^ting  and  Power  Co.,  Houston,  Tex. 
Lothrop,  G.  W.,  Woonsocket,  R.  L 
Norman,  W.  H.  Dallas,  Tex.    Mail  Returned. 
Sawin,  George  A.,  Electrical  Engineer,  Public  Service  Electric  Co,  7M 

Broad  St,  Newark,  N.  J. 
Slifcr,  William,  Consulting  Engineer,  413  Fourth  Ave.,  Pittsburg  Pa. 
Teesdale,  Clyde  H.,  in  Charge  of  Wood  Preservation,  Forest  Prodncta 

Laboratory,  Madison,  Wis. 
Von  Schrenk,  Herman,  Tower  Grove  and  Flad  Aves.,  St.  Louis,  Mo^ 

MUNICIPAL  MEMBERS. 

Albany,  N.  Y, 
1»14. 
Wallace  Greenalch. 
Frank  P.  Lanagan. 
Erwin  B.  Stevenson, 
James  R.  Watt 

Baltimore,  Maryland. 

1914.  1915. 

R.  Keith  Compton.  R.  Keith  Comptoo. 

R.  M.  Coolaey.  R.  M.  Cooksey. 

Bruce  Aldrich.  H.  K  McCay. 
H.  K.  McCay. 


MUNICIPAL  MEMBEKS 


BinKhamton.  New  York. 

1914. 

1915. 

Burr  Wtnson. 
John  A.  Giles. 

Delegates  not  yet  appointed. 

19R 

1916. 

None  appointed. 

Delegates  not  yet  ^.pointed. 

Buffalo,  New  York. 

1914. 

George  H.  Norton. 
C  E.  P.  Babcock. 
}.  A.  Vandewater. 
Carl  L.  Howell. 

Chicago,  111. 

1914. 

M15. 

None  appointed. 

Delegates  not  yet  appointed. 

1914. 

1915. 

None  appointed. 

Delegates  not  yet  appointed. 

Fulton.  New  York. 

1914. 

1915. 

F.  H,  Rumsey. 

G.  Oayton   Hill. 

Delegates  not  yet  appointed. 

Joplin,  Missouri. 

1915. 

J.  B.  Hodgdon. 

Kalamazoo,  Michigan. 

1914. 

1915. 

A.  Lenderink. 
C.  L.  Miller. 
M.  E.  McMartin. 

A.  Lenderink. 

Kansas  Qty,  Missouri. 

1914. 

1915, 

Robert  L.  Gregory. 
E.  J.  McDonnell. 
Curtis  Hill. 
aa»k  R.  Mandigo. 

Curtis  Hill. 

Little  Rock,  Arkansas. 

1914. 

1915. 

Henry  Levinson. 
Fred  Lund. 
D.  A.  McCrea. 

Delegates  not  yet  ^pointed 
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Louisville,  Kentucky. 


Lynchburg,   Virginia. 

1914. 

H.  L.  Shaner. 

Men^>liii,  Tennessee. 
1914. 
GeoTze  C.  Lowe. 
J.  H.  WeUherford. 
C  C  Pashby. 

D.  C  Miller. 

Minne^^wlts,  Minnesota. 
1914. 
F.  W.  Cappelen. 
P.  B.  Walter. 
George  V.  Ziemer. 
QUs  R.  Dutlon. 

New  Haven,  Connecticut 
1914. 
Max  Adler. 
W.  Scott  Eames. 
Frederick  L.  Ford 
Cassius  W.  Kelly. 

New  Orleans,  Louisiana. 
1914. 
Edward  R  LaFaye. 
Harold  W.  Newman 
W.  B.  Thompson. 
W.  J.  Hardee. 
Wra.  Allen. 

New  York  Qty.  New  York. 
1914. 
Nelson  P.  Lewis. 
George  W.  Tillson. 

E.  J.  Fort 

R.  H.  Gillespie. 

Norfolk,  Virgrfnia. 

1914. 
None  ^tpotnted. 
Omaha,  Nebraska. 
1914. 
Thomas  Mc<iovem. 
Watson  Townsend. 
ToBciA  B.  Hanunel. 
A.  d  Kugd. 


1915. 
D.  R.  Lyman. 


1915. 
H.  L.  Shaner. 


1916. 
F.  W.  CMpelen. 
Ellia  R.  Dutton. 

D.  C  Bow. 

E.  J.  Sweeney. 


1915. 
Delegates  not  yet  appointed. 


1916. 
Delegates  not  yet  apfXMnted. 


1915. 
R.  A.  McGregor. 
H.  H.  Schmidt. 
Felix  Kleeberg. 
S.  C.  Thompson. 

1916. 
Delegates  not  yet 

1916. 
Del^^tes  not  yet 


Index  to  Advertisements 


Carlyle  Paving  Briek  Co 803 

Clinton  Paving  Brick  Co 801 

Dunn  Wire-Cut-Lag  Brick  Co 805 

Engineering  Record 823 

Equitable  Asphalt  Maintenance  Co 815 

P.  J.  Lewis  Manufacturing  Co 819 

Lock  Joint  Pipe  Co 825 

Metropolitan  Paving  Brick  Co 807 

Municipal  Journal 821 

National  Paving  Brick  Manufactnrers'  Association 803 

Walter  C.  Parmley,  Ine 827 

Pittsburgh  Filter  Manufacturing  Co 801 

Standard  Asphalt  and  Rubber  Co 811 

Standard  Oil  Company  of  New  York 819 

W.  J.  Stevenaon 829 

Union  Oil  Company  of  California 809 

United  States  Asphalt  Refining  Co 817 

Warren  Brothers  Company 813 
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Pasco,  Washington. 

1914. 

1915. 

None  apfKMnted. 

Philadelphia.  Pennsylvania. 

1914. 

1916. 

George  S.  Webster. 
Carleton  E.  Davis. 
WillUm  H.  Connell. 
William  D.  Uhler. 

Pittsburgh,  Pennsylvania. 

1914. 

1915. 

George  W.  Burke. 
E.  R  LamiAer. 
C  M.  Reppert. 
J.  D.  Strain. 

Charles  A.  Finley. 
John  F.  O'Toolt 
George  W.  Burin. 
N.  S.  ^ague. 

St  Louis.  Missouri. 

1914. 

191S. 

Walter  U  Hempelmann. 
Nelson  Cnnliff. 
Mootgomeiy  Schuyler. 

Delegates  not  yet  appointed. 

Salisbury,  North  Carolina. 

19». 

1915. 

J.  R  Ramsey. 

Delegates  not  yet  anointed. 

Salt  Lake  City,  Utah. 

1914. 

1916. 

Sylvester  Q.  Cannon. 

Sylvester  Q.  Cannon. 

South  Omaha,  Nebraska. 

1914, 

1915. 

None  appointed. 

St.  Johns,  Newfoundland. 

1915. 

John  L.  Slaltery. 

Toledo,  Ohio. 

1914. 

1915. 

A.  W.  Boardman. 
Herbert  McKechnie. 
Thomas  A.  Taylor. 
G.  A.  Gessner. 

Delegates  not  yet  appointed. 

Toronto,  Ontario. 

1914. 

1915. 

R.  C,  Harris. 

R.  C  Harris. 

Troy.  Ohio. 

1914. 

1915. 

M.  A.  Gantz. 

M.  A.  Gantz. 

PnrSBURGH  niTER  MFG.  COMPANY 

COmitACTORS  F(Ht 

FILTRATION 
PLANTS 

Water  PurificatkHi  of  All  Kinds 

Pressure  and  Gravity  Filters 

Water  Soltening  and  Hypo-plants 

Over  100  plants  ranging  from  1  to  160,000,000  Gallons 
daily  built  by  us 

(L>c«nc«u  mrfcr  Nrngatioa  Hmad  PatnMl 

PITTSBURGH,  PA. 


Clinton  Paving  Brick  Company 

of  Clinton,  Indiana,  invites  the  attention  of 
municipal  officials  to  the  quality  of  their 
Repressed  and  Dunn  Wire-Cut-Lug:  Pafin^ 
Brick.   Correspondence  will  be  welcomed. 

OFFICE  AND  WORKS  AT  CLINTON,  IND. 
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ASSOQATE. 

Adomt,  Arlkur  A..  Contractor,  Rep.  Adams  A  Ruxbon  Construction  Co., 

Springfield,  Mass. 
AoAUS  &  Ruxbon  CoMsrsucnoir  Co.,  Springfield,  Mass. 

Arthur  A.  Adama,  ReP;,  Springfield,  Mass. 
Adams,  Carl  F.    Asphalt  Specialist,  Union  Oil  Company  of  California, 

Mills  Bldg.,  San  Frantdsco,  Cal. 
AumcAH  City,  The.,  93  Nassau  St.,  New  Yoric  Gtj. 

Harold  S.  Buttenheim.  Editor,  S3  Nassau  SU  New  York  City. 
Amdicam  Ta«  Co.,  The,  301  Devonshire  St.,  Boston,  Mass..  Box  2706. 

Charles  P.  Price,  Manager,  301'  Devonshire  St.,  Boston,  Mass. 
Armttrong,  Alexander  F.,   Rep.   Atlantic  Refining   Co.,   3144   Passyunk 

Ave..  Philadelt^ia,  Pa. 
AuodATiOM  OF  Ameucan  PORTLAND  Cement  Mandfactuiieks,  Thb,  1026 
I^and  Title  Bldg.,  Philadelphia.  Pa. 
Georg«  W.  Myers,  Road  Engineer,  399  East  19th  Ave.,  Columbus,  O. 
J.  B.  Marcellus.  1526  Land  Title  Bldg.,  Philadelphia,  Pa. 
Atlantic  Bitulithic:  Coupanv,  1126-1129  Mutual  Bldg.,  Richmond,  Va. 
George  O.  Tennev,  President,  1126-1129  Mutual  Bldg..  Richmond,  Va. 
Atlantic  Refining  Company.  3144  Passyunk  Ave.,  Philadelphia,  Pa, 

A.  F.  ArmsUong.  9144  Passyunk  Ave.,  Philadelphia,  Pa.     .- 
AlLAS  Pmolanp  Cemeht  Company.  The.  80  Broad  St.,  New  York  City, 
Wilbur  T.  Challar,  Manager  Road  Department,  30  Broad  St,  New 
York  aty. 

Baku  John,  Ja.,  17  Battery  Place.  New  York  Gty, 
J<rfm  Baker,  Jr.,  9  So.  La  Salle  St.  Chicago,  III 
Wm.  H.  Kershaw,  17  Battery  Place,  New  York  City. 
Dennis  A.  Kennedy,  Boston  Manager.  701  Tremcmt  Bldg.,  Boston, 

Mass. 
Walter  L.  Hempelmann.  5141  Drexel  Ave..  Chicago.  IlL 
Baker,  John,  Jr.,  Rep.  John  Baker,  Jr.,  9  La  Salle  St.,  Chicago.  111. 
Baker,   W.  D.,   Rep.   Wamer-Quinlan  Asphalt   Co,  79   Wall   St.,  New 

Yorit  aty. 
B<AXxn  Asphalt  Paving  Company,  The,  Land  Title  Bldg.  Philadelphia,  Pa. 
Clifford  RichardsOTi,  233  Broadway,  New  York  City. 
C.  N.  Forrest,  of  The  New  York  Testing  Laboratory.  Maurcr,  N.  J. 
Barbour,  J.  G.,  Secretary,  Metropolitan  Paving  Bride  Co.,  Canton,  (Wo.. 
Baxeett  Manufactueing  Company,  17  Battery  Place,  New  York  Q^, 
Robert  W.  Pond.  Manager  Boston  Road  Department.  35  Wendell  St, 

Boston,  Mass, 
M.  J.  Bdstle,  Columbus,  Ohio. 
Edward  C.  Sargent,  Qerdand,  Ohio. 
Beistle,  M.  J.,  Rep.  Barrett  Manufacturing  Co.,  Columbus,  Ohio. 
BtU.  Philip,  Manager  Road  Oil  Department,  Magnolia  Petrdeum  Co., 

Box  1671,  Dallas,  Tex. 
BsssEUBt  Limestone  Company,  Youngstown.  Ohio. 
Btackbum,  W.  T.,  Consulting  Engineer,  Dunn  Wire-Cut-Luf  Brick  Co., 

Pari*.  III. 
Blackmbb  &  Post  Pipe  Company,  St.  Louis.  Mo. 

Btair,  Ifill  P.,  Corresponding  Secretary,  National  Paving  Brick  Manu- 
facturers' Assn.,  824-828  Brothcriiood  of  Locomotive  Engineers* 
Bldg.,  Qeveland.  Ohio. 
Boston  Roman  Road  Company,  6  Beacon  St,  Boston.  Mass. 

William  J.  Qaik,  6  Beacon  St..  BostcMi,  Mass. 
Bridd^,  York,  Rep.  Georgia  Engineering  Co.,  Clearwater.  Fla. 
Brooks,  B.  F.,  Engineer,  International  Oay  Products  Bureau,  204  New 
York  Life  Bldg..  Kansas  City.  Mo. 


Best  Testers  and 
Most  Durable 

Paving  Brick 

o  a  El 

The  Carlyle  Paving  Brick  Co. 


PORTSMOUTH,  OHIO 
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Br»ff,  Albert  C,  District  Manager  Edison  Portland  CeiiM»t  Co^  Quincy. 
Mass. 

BuiTAui  SixAM  ROLLEK  Company.  Box  990,  Buffalo,  N.  Y. 

Jeffers  F.  Richardson,  Sales  Manager,  Box  990,  Buffalo.  N.  Y. 

Burm,  Bob.,  Assistant  Sales  Manager,  lola  Portland  Cement  Co.,  3190 
San  Jacinto.  Dallas,  Tex. 

BtUtenheim.  Harold  S..  Editor.  The  American  City,  93  Nassau  St,  New- 
York  City. 

Califoknia  Bkick  Company.  Decoto,  Cal. 

Gaud  E.  Fuller,  General  Manager,  Decoto,  CaL 

L.  R.  McKenzie,  Sales  Manager,  632  Phelan  BIdg.,  San  Francisco,  CaL 
Challar,  Wilbur  T.,  Manager  Road  Department,  Atlas  Portland  Cement 

Co,.  30  Broad  SL,  New  York  City. 
Clark,  William  ].,  Boston  Roman  Road  Co.,  6  Beacon  St.,  Boston.  Mass. 
Collier,  Henry  L..  Atlanta,  Ga 

CUosoTED  Wood  Paving  Block  Bureau.  Chicago,  111. 
CrotteU.  Frederick  M.,  President  and  Manager  Wem  Stone  Paving  Co.. 

55  Liberty  St.,  New  York  City. 
Curlesa.   Will  A.,  Rep.  Thomas-Hammond  Machinery  Co.,  620  Central 

BIdg.,  Los  Angeles,  CaL 
CMtter.  Frank   C.   Vice-Prest.,   Warren  Brothers  Co.,   1349  Otis  BIdg.. 

Chicago,  III. 

DaUtlle,  S.  /.,  Rep.,  Prudential  Oil  Corporation,  Baltimore.  Md. 
Deckman-Duty  Brick  Co.,  Swetiand  BIdg.,  Cleveland,  Ohio. 

Spencer  M.  Duty.  President,  Swetiand  BIdg.,  Qeveland,  Ohio. 
Dixon,  W.  W..  Rep.  Union  Clay  Products  Co..  New  Brunswick,  N.  J. 
Doane,  S.  E..  Rep.  National  Lamp  Works,  4411  Hough  Ave.,  Qeveland,  O. 
EyOUer,    IViltiam    L.,    Chief    Engineer,    The    Sanitation    Company,    1539 

Girard  Ave..  Philadelphia,  Pa. 
Draney,  /.  R.,  Sales  Manager,  United  Sutes  Asphalt  Refining  Co„  90 

West  St,  New  York  City. 
Dnnn.  Frank  B.,  Secretary,  Dunn  Wire-Cut-Lug  Brick  Co.,  Conneatit  O. 
Dunn  Wire-Cut-Li;c  Brick  Company,  Conneaut,  Ohio. 

Frank  B.  Dunn,  Secreury,  Conneaut,  Ohio. 

W.  C.  Perkins,  Chief  Engineer,  Niagara  Falls,  N.  Y. 

F.  T.  Townsend,  Assistant  Engineer,  400  Norwood  Ave,  Buffalo,  N.  Y. 

W.  F.  Blackburn.  Consulting  Engineer,  Paris,  111, 
Duty,  SpetKeT\  At.,  President  The  Deckman-Duty  Brick  Co.,  Swetiand 
BIdg..  Cleveland,  Ohio. 

Edison  Portland  Cement  Company.  T9  Milk  St.,  Boston,  Mass. 

Albert  C.  Bruff,  District  Manager,  Quincy,  Mass, 
Equitable   Asphalt   Maintenance   Company,   Tbe,    Commerce   BIdg., 
Kansas  Gty,  Mo, 

Ford  H.  Moore,  Secretary  and  Treasurer,  Commerce  Bl<te..  Kansas 


Farr,  Leslie  B.,  President  Harlem  Contracting  Co.,  2  Rector  St.,  New 
York  City. 

Fay,  Frank  T.,  Road  Oil  Department,  Sales  Agent.  Standard  Oil  Com- 
pany of  New  York,  50  Congress  St,  Boston,  Mass. 

Fisher,  Henry,  Manager  Standard  0\\  Company,  of  New  York,  26  Broad- 
way, New  York  City, 

Forrest,  C.  N.,  Rep.  The  Barber  Asphalt  Paving  Company,  of  New  York 
Testing  Laboratory,  Maurer.  N.  J. 

FuUer,  Claud  E.,  Manner  California  Brick  Conyiany,  Decoto,  CaL 


Wire-Cut-Lug  Brick 


en  loM      2,233,000 
•ra  iold  104,885,745 


They  have  unKomi  lugs, 
beveled  eoda,  rough  sides  for 
making  a  true  bond  with 
cement-grout  filler,  and 
square  edges  which  g^ve  a 
flush  joint  atlhewearingsur- 
face  which  ctiDnot  chip  out 
A  Wire-Cut-Lug  Brick 
pavement  Is  smooth,  even, 
monolithic,  duslless,  MDitary 
and  durable. 
Wire-Cut-Lug  Brick  are  made  by  the  foUowiog  independent  com-  . 
peting  companies  operating  42  plants: 
CoriT  Brick  &  Tile  Company,  Coriy,  Pa. 
United  Brick  CompaDj-,  OreeuBburg.  Pa. 

Plant  at  Connoaut,  Omo. 
SterllDE  Brick  Gompany,  Olsan,  N.  T. 

Plant  at  Oleau.  N.  T. 
Reyno1d9Tt]lB  Brick  A  TllB  Co.,  „., 
Danville  Brick  Company,  DaaTllla, 
Cllnlan  PaTlng  Brick  Company,  Cllnion,  ina. 
Alton  Brick  Compaq;,  Alton,  III. 

Plants  at  Clevclani^  Carrollton  and  MslTorn. 
Tuna  Valley  Preaeed  Brick  Company.  BradTonl,  Pa. 
Foster  Paving   Block  Company,   Bradlord,  Pa, 

FlantB  at  Bradford,  Pa..  Blnghamf—    "    " 

-■llan  p-----  "-■--  '• '■- 

_-r  l-tmi „ 

PeeblcB  Paving  Brick  Company,  'Portsmoul 
Two  Plants   at  Foriamoutti,  0„  one 
Murphyaboro  Paving  Brick  Co.,  Murphyab 
~     -'      B  Clay  Mfg.  Co.,  ChatJ 


Plants  at  Bobbins,  Tenn..  Coaldale.  i 
UcAvoy  VUrlfled  Brick  Co.,  Phlladclpbia.  F 

Plant  at  Perklomen  Junction,  Pa. 
Windsor  Brick  Company.  Akron.  Obio. 


Albion  VltriDed  Brick  Co.,  Albion.  III. 
Alliance  Clay  Product  Co.,  Alliance  Ohio. 
Weatport  Paving  Brick  Co..  Baltimore,  Md. 

Plant  at  Wsstport,  Mi. 
Mack  Manufacturing  Co.,   New  Cumberland.  W.  Va. 

Four  Plant.-  at  New  Cumberland.   W.  Va. 
Hydraulle-PresB  Brick  Co.,  9t.  LouIb,  Mo. 

The  Dann  Wire-Cnt-Log  Brick  Company,  (UccBMn) 

CONNEAUT,  OHIO 
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Pukoeilvr.  W.  H..  Chemist,  TTie  United  States  Gas  Itnprovetnetit  Com- 
puiy  Laboratory,  1706  N.  Broad  St.,  Philadelphia.  Pt. 

Gbkeral  CoNSTTtucnoN  Coufany,  143  Cambridge  St.,  Gueti^,  Ontario, 
Canada. 

A.  E.  Rudd,  SecreUry  and  Treasurer,  143  Cambridge  St,  Guelph, 
Ontario,  Canada. 

General  pETttM,EUM  Company,  San  Francisco,  Cal. 
Ge(»gia  Engineering  Company,  Clearwater,  Fla. 

York  Briddell.  Clearwater,  Fla. 
Gilligan,  Hugh  /.,  Contractor,  138  First  St.,  Newark,  N.  J. 
Gillum,  H.  /.,  Pierce  Oil  Corporation,  5610  Michigan  Ave.,  Chicago.  IIL 
Granger,  B.  F,,  Sales  Manager,  Lock- Joint  Pipe  Company,  Jadcson,  Mich. 

Harlem  Contracting  Company,  2  Rector  St,  New  York  City, 
Leslie  B.  Farr,  President,  2  Rector  St.,  New  York  Qty. 

Head,  James  M.,  Attomey-at-Law,  with  Warren  Brothers  Company,  5ft 
Temidc  Place,  BoatCHi,  Mau. 

Hempelmann,  Walter  L.,  Rep.  John  Baker,  Jr.,  6141  Drexel  Ave.,  Chi- 
cago, IIL 

HiLDfiETH  Graniti;  Company,  31   State  St.,  Boston,  Mass. 
■    H,  V.  Hildreth,  General  Manager,  31  State  St,  BosKm,  Mass. 

Hildretk,  H.   V.,   General   Manager   Hildreth  Granite   Company,  31   State 
St,  Boston,  Mass. 

Hirsh,  Allan  M.,  Treasurer,  Lodt-Joint  Pipe  Company,  165  Broadway, 
New  York  City. 

Hor»,  J.  Merrick,  Rep.   Warren  Brothers  Company,  Ford  Bldg.,  Wil- 
mangton,  Del. 

HoTton,  D.  C,  Jadssboro,  Tex. 

HvB,  John  A.,  Rep.  Warren  Chemical  &  Manufacturing  Co.,  17  BaUeiy 
Place,  New  York  City. 

HuN^  RcsERT  W.  &  Company,  2200  Insurance  Exdiange,  Chicago,  111. 
H.  H.  Morgan,   Manager  Chicago  Cement  aad  Physical  Testing  De- 
partments, 2300  Insurance  Exchuige,  Qiicago,  111. 

Hyanu,  R.  M.,  Hibernta  Bank  Bldg.,  New  Orieans,  La. 

Ingram,  G.  M.,  Vice-President  Warren   Brothers  Company,  59  Temple 

Place,  Boston,  Mass. 
iNiBBNATioNAL  Clay  Probucts  Bureau,  204  N.  Y.  Life  Bldg.  Kansas 

Ci^,  Mo. 

B.  F.  Brooks,  204  N.  Y,  Ufe  Bldg..  Kansas  City.  Mo. 

loLA  Portland  Cement  Company,  S120  San  Jacinto,  Daltat,  Tex. 

Bob  Bums,  Assistant  Sales  Muiager,  3120  San  Jacinto,  Dallas,  Tex. 

Jennisan,  H.  G.,  President,  Jenni son- Wright  Company,  313-315  Huron 

St,  Toledo,  C*io. 
Jemnison-Wricht  Company,  313-315  Huron  St.  Toledo.  Ohio. 

H.  G.  Jennison,  President,  313^15  Huron  St.,  T<^edo,  CHiio. 
Johnson,   Alfred  H.,   President,    Texas   Bitulithic    Company,    Praetorian 

Bldg.,  Dallas,  Tex. 

Kaidl,  Pardon  S.,  Rep.  Warren  Brothers  Company,  Railway  Exchange 

Bldg.,  St.  Louis,  Mo. 
Kennedy,  Dennis  A.,  Boston  Manager  for  John  Baker,  Jr.,  701  Tremont 


Bldg..  : 

',  mil 


Rep.  John   Baker,  Jr.,   17   Battery  Place.   New 
York  City. 


These  are  the  Shale  Paving 
Block  that  put  Dependable 
in  "Dependable  Pavements" 
and  have  made  good  brick 
pavements  famous. 


Used  by  experienced  Engineers  and 

Laboratories  as  a  standard 

for  higrh  quality. 


The  Metropolitan  Paving 
Brick  Company 

CANTON,  OHIO 
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King,  Charles  Bayard,  Rep.  C.  F,  King  &  Company,  716  Ford  Bldg.,  WU- 

mingtiMi,  Del. 
King,  C.  F.  &  C&mpany,  716  Ford  Bldg.,  Wilmington,  Del. 

Charles   Bayard  King,  716  Ford   Bldg.,  Wilmington,  Del. 
Kinney,    William   M.,   Inspecting   Engineer,   Universal    Portland    Cement 
Company,  208  S.  La  Salle  St.,  Chicago,  III. 

Lamson,   George    W.,   Mexican    and    California   Asphalts,    Railway   Ex> 

change  Bldg.,  Chicago,  111. 
Latte,  Arthur  S.,  Treasurer,  John  S.  Lane  &  Son.,  Inc.,  Meriden,  Conn. 
Treasurer,  Connecticut  Quarries  Co. 
Treasurer,  The  Lane  Construction  Co. 
Lake.  John  S.  &  Son,  Inc.,  Meriden,  Conn. 

Arthur  S.  Lane,  Treasurer,  Meriden,  Conn. 
Levering,   William  A.,   President,   Standard   Asphalt  &  Rubber  Company, 

137  S.  La  Salle  St,  Chicago,  111. 
Lewis,   F.   J.,   President,   F.   J.   Lewis   Manufacturing   Company,   3800   S. 

Robey  St.,  Chicago,  111. 
Lewis,  F.  J.,  Manufactuhing  Company,  2500  S.  Robey  St.,  Chicago,  IH. 

F.  J.  Lewis,  President,  250Q  S.  Robey  St.,  Chicago,  111. 
Lindiay,   Gordon  I.,  Rep.   Robeson  Process   Company,   18   East  41st   St., 

New  York  City. 
Lock  Joint  Pipe  Company,  165  Broadway.  New  York  City. 

C^eman   Meriwether,  President.  165  Broadway,  New  York  City. 
Allan  M.  Hirsh,  Treasurer,  165  Broadway,  New  York  City. 
B.  F.  Granger,  Sales  Manager,  Jackson,  Mich. 
Loud,  Henry  S.,  Chief  Engineer,  United  States  Wood  Preserving  Co., 
MOrristown,  N.  J. 

Magnchja  Petboleuu  Companv,  Box  1671,  Dallas.  Tex. 

Philip  Bell.  Manager  Road  Oil  Dept„  Box  1671,  Dallas,  Tex. 
'lus,  J.  B.,  Rep.  The  Association  of  Ameri         ~ 

Mfrs.,  1526  Land  TiUe  Bldg.,  Philadelphia, 
Manning,  F.  L.,  Sales  Manager,  Peebles  Paving  Brick  Company,  PortS' 

mouth,  Ohio. 
McAvay,  John  C.,   Secretary  and  General   Manager,   McAvoy  Vitrified 

Brick  Company,  Broad  and  Arch  Sts.,  E^iladelphia,  I^. 
McAvoY  ViTWnED  Brick  Company,  Broad  and  Arch  Sts.,  PhiladelpWa,  Pa, 
Jolu    McAv(^.   Secretary  and  General    Manager,   Broad   and  Arch 

Sts.,  Philadelphia,  Pa. 
MeGrath,  George  B.,  Southern  Sales  Manager,  The  United  Sutes  As^alt 

Refining  Company,  Citizens  Bank  Bldg.,  Norfolk,  Va. 
McKenxie,  L.  R.,  Sales  Manager,  California  Brick  Conqtany,  632  Phelan 

Bldg.,  San  Frandscp,  Cal. 
Meriwether,  Coleman,  President,  Lock-Joint  P.ipe  Company.  165  Broad- 
way, New  York  City. 
MmtiwouTAH  Paving  Bwck  Company,  The,  Canton,  Ohio. 

J.  G.  Barbour,  Secretary,  Canton,  Ohio. 
Miner,  H.    A.,    President.    Steel    Protected    Concrete    Co.,   Trust   Bldg, 

Philadelphia,  Pa. 
Moore,  Ford  H.,  General  Manager,  The  Equitable  Asphalt  Maintenance 

Company,  Commerce  Bldg.,  Kansas  City,  Mo. 
Moore,  James  M.,  Rep.  The  Equitable  As[rfia1t  Maintenance  Companyr 

Commerce  Bldg.,  Kansas  City,  Mo. 
«,  H.  H.,  Manager,  Chicaf      ~ 

Robert  W.  Hunt  &  Co, 


UNION 

PAVING  ASPHALT 

PURE— ADHESIVE— DUCTILE 


V 


USEDtNEUROra, 
SAN  FRANCISCO  '%  ^V%  M  1'"^  ORIENT  AND 

AUSTRAUA, 
NEW  YORK,  PROM  ^    ■     M  ANY  CLIMATE, 

CALCARY  TO  m       ^  *'^^  ROAD, 

NEW  ORLEANS  m   M  ANY  TIME 


UNION 

LIQUID  ASPHALT 

A  PERMANENT  BINDER  FCHt 

Macadam  and  Concrete  Roads 


UNION  OIL  COMPANY  OF  CALIFORNIA 

LOS  AKGELBS     :i    SAM  FUHOSCO     ii    SIATTU     :;    HEV  TOU 


810  AMERICAN  SOCIETY  OF  MUNICIPAL  IMPBOTBMENTS 

MussENs  Limited,  B18  St.  Jaines  St-,  Montreal,  Oue.,  Can. 

W,  H.  C.  Mussens,  318  St.  James  St.,  Montreal  Qae.,  Can, 
Mussens,  If.  H.  C,  Rep.  Mussens  Limited,  318  St.  James  St.,  Montreal, 

Que.,  Can. 
Myers,   George    W.,   Road   Engineer   Association   of   American   Portland 

Cement  Manufacturers,  399  East  19th  Ave.,  Columbus,  Ohio. 

National  Lamp  Works,  4411  Hough  Ave.,  Cleveland,  Ohio. 

S.  E.  Doane,  4411  Hough  Ave.,  Cleveland,  Ohio. 
Natiokal  Paving  Brick  Manufactuhehs'  Association,  824-826  Brother- 
hood of  Locomotive  Engineers'  Bldg.,  Cleveland,  Ohio. 
Will    P.    Blair,    Corresponding   Secretary.   K4-826    B.   L.    E.   Bidg., 
Cleveland,  CHiio. 

OcKAHDER  Bkothebs,  HiUsboro,  Tex. 

Frank  Whitley,  Hillsboro,  Tex. 
Oki^homa  Glazed  Cement  Pipe  Company,  The,  Tulsa,  Okla. 

G.  N.  Wright,  President,  Tulsa,  Okla. 

Parmley,  Walter  C.  Everett  Bldg..  Union  Square,  New  York  City. 
Peebles  Paving  Brick  Company,  Portsmouth,  Ohio. 

F.  L.  Manning,  Sales  Manager,  Portsmouth.  Ohio. 
Perkitu,    G.   Howard^   Superintendent    of    Refineries,    Warren    Brothers 

Company.  59  Temple  Place,  BosU>n,  Mass. 
Perkins,  W.  C,  Chief  Engineer.  Dunn  Wire-Cut-Lug  Brick  Company. 

Niagara  Falls,  N.  Y. 
PiBBCE  Oil  Cmpobation,  Sl  Louis,  Mo. 

H.  J.  Gillum.  5610  Michigan  Ave..  Chicago,  III. 
Pittsburgh    Filter    Manufacturing    Company,    Farmers    Bank    Bldg.. 

Pittsburgh,  Pa. 
Pond,  Robert  W.,  Rep.  Barrett  Mfg.  Co.,  35  Wendell  St,  Boston,  Mass. 
Power  Specialty  Company,  HI  Broadway,  New  York  Gty. 
Price,   Charles'  P.,   Manager,   The   American   Tar   Company.  201   Devon- 
shire St.,  P.  O.  Box  2706,  Boston,  Mass. 
Prudrntial  On.  Corporation,  17  Battery  Place,  New  York  City. 
R.  W.  Sanders,  17  Battenr  Place.  New  York  City. 
S.  J.  Dahelle,  Box  1013,  Baltimore,  Md. 

Reed,  Alexander,  Rei*,  United   States  Wood  Preserving  Con^any,  165 
Broadway,  New  York  City. 

Reilly,  P.  C,  President,  Republic  Creosoting  Company,  Merchants  Bank 
Bldg.,  IndiansfKilis,  Ind. 

Repubuc  CWEofioriNc  Company,  Merchants  Bank  Bldg.,  Indianapolis,  Ind. 
P.  C.  Reilly,  President,  Merchants  Bank  Bldg.,  Indianapolis,  Ind. 

Richardson.  Clifford,  Rep.  The   Bartter  Asf^lt   Paving  Company,  233 
Broadway,   New  York  City, 

Richardson,  Jeffers  P.,  Sales  Manager,  Buffalo  Steam  Roller  Company, 
Box  990.  Buffalo,  N.  Y. 

RiDLON,  Frank,  Co.,  156  Summer  St.,  Boston,  Mass. 

James  J.  M.  Smith,   Salesman,   158  Summer  St.,  Boston,  Mass. 

RoBBGON  Process  Cohvary,  18  R  41st  St.,  New  Yoi^  City. 
Gordon  I.  Lindsay,  18  E  41st  St.,  New  York  City. 

Robinson,  B.  U.,  Rep.  Warren  Brothers  Company,  69  Tem^e  Place,  Bos- 
ton, Mass. 

Rudd,  A.  £..  Secretuy-Treaswer.  GeDcnl  Coutrvction  Ccwoptw,   143 
Cambridge  St,  Guelph,  Ontario.  Canada. 


Books 

It  answers  all  those  questions  that  pop  up 
unexpectedly  every  pavement  day.  In  it 
you'll  find  a  ready  solution  for  the  filler 
puzzlers  that  have  harassed  many  engi- 
neers and  ruined  many  more  pavements. 

A  postal  brings  U 

Standard  Asphalt  &  Rubber  Co^ 

3t8  So.  La  Salic  StrcM,  Chicago. 
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■  Sanitation  Cmporation,  The,  50  Oiurch  St.,  New  York  City. 

William   L.   EVOIier,   Chief   Eiigineer,   153S  Girard   Ave.    Ptul&det- 
phia.  Pa. 
Sargtnl,  Edward  C,  Rep.  Barrett  ManufacturioK  Company,  Clevefand, 

Ohio. 
Schutte,  Augutt  E.,  Consulting  Chemist,  Warren  Brothers  Company,  69 

Temple  Place,  Boston,  Mass. 
Smith,   James  J.    M.,    Salesman,    Frank   Ridlon   Co.,   158   Summer   Su 

Boston,  Bass. 
Smith,  W.  Stuart,  District  Manager,  Warren  Brothers  Company,  *6  West 

Ave.,  Rochester,  N.  Y. 
Spencer    W.  B..  Rep.  Continental  Construction  Company,  2  Rector  St, 

New  Yorit  City. 
Standasd  Asphalt  &  Rubbex  Company,  208  S.  La  Salle  St.,  Chicagt^  III. 

William  A.  Levering,  President,  208  S.  La  Salle  St.,  Chicago,  fll. 
Standako  Bitulithic  Company,  50  Church  St..  New  York  Cifr. 

R.  W.  Turner,  President.  50  Church  St.,  New  York  Gty. 
Stansakd  On.  Company  of  New  Jersey,  26  Broadway,  New  York  Gty, 
Stanbakd  Oil  Company  op  New  York,  26  Broadway,  New  Yorit  Gty. 
Frank  T.  Fay.  Sales  Agent,  Road  Oil  Department,  50  Congress  St., 

Bost(Hi,  Mass. 
Henry  Fisher,  Manager,  26  Broadway,  New  York  City. 
Swan.  Protected  Concrete  Company,  Trust  Bldg.,  Philadelphia,  Pa. 

H.  A.  Miner,  President,  Trust  Bldg.,  Philadelphia,  Pa. 
Stevens,  George  M.,  Salesman,  6  Beacon  St.,  Boston,  Mass. 
Strotker,  O.  G.    Rep.  United  States  Wood  Preserving  Company,  1017  N. 
Front  St.,  Harrisburg,  Pa. 

Tenney,   George    O.,  Vice-President,    Warren   Brothers   Company,    1108 
Virginia  Railway  &  Power  Bldg.,  RichmMid,  Va. 

Tkas  Bitulithic  Company,  Praetorian  Bldg.,  I>allas,  Tex. 

Alfred  H.  Johnson,  President.  Praetorian  Bldg.,  Dallas,  Tex. 

Texas  Company,  The,  Houston,  Tex.,  and  17  Battery  Place,  New  York 
Gty. 

Thowas-Hammond  Machinery  Company,  5-7  St.  Paul  Ave.,  Tacoma, 
Wash. 
Will  A.  Curiess,  520  Central  Bldg.,  Los  Angeles,  Cal. 

Thnrston,  George  W.,  Secretary,  The  Western  Paving  Brick  Manufac- 
turers' Association,  416  Dwight  Bldg.,  Kansas  City,  Mo. 

Townsend,  F.  T.,  Assistant  Engineer,  Dunn  Wire-Cut-Lug  Bride  Com- 
pany, 490  Norwood  Ave.,  Buffalo,  N.  Y. 

THmer,  R.  W.,  Vice-President,  Warren  Brothers  Company,  50  Church  St, 
New  York  City. 

Union  Clay  Psc»ucts  Company,  New  Brunswick,  N.  J. 
W.  W.  Dixon,  New  Brunswick,  N.  J. 

Union  Oil  Company  w  Califosnia,  Mills  Bldg.,  San  Francisco,  Cal. 
Carl   Frederick  Adam,   Asphalt   Specialist,   Mills   Bldg.,   San  Fran- 
cisco, Cal. 

United  Gas  Improvement  Company,  The,  1706  N.  Broad  St,  Fhiladel- 

W.  H.  Fulwciler.  Chemist,  1706  N.  Broad  St.,  Philadelphia,  Pa. 
UNnro  States  Asphalt  &  Repining  Company,  The,  90  West  St,  New 
Yoric  Gty. 
J,  R.  Draney,  Sates  Manager,  90  West  St.,  New  York  City. 
Geone  B.  McGrath,  Southern  Sales  Manager,  Citizens  Bank  Bldg., 
NorftJk.  Va. 


The  Bitulithic  Pavement 


BITUUTHIC    U   I 
blued  wllh  bllumlnoiu 

BlTULITHi(5' 
paved  vltb  It. 

SpMltr  BITULITHIC  and 


1   clUee  that   bare   tbelr  i 


ivemeat  which  la 
Uiuqualad  in  Reputation;    Unquaatioiiad  u 
Uorivallad  ia  PopoUritr 


Dwilifiit  af  KtwOAk  Fat* 


Itlee      Squara  Tarda 

7  ie,«)o 

33  400,881 

40  91B.03D 

4B  1.041,724 

*Z  1,041.327 

B7  l,B08,0dD 

68  1,924,222 

62  1.670,433 

74  2,071,087 

97  3.047, 2T6 

96  4,lSe,182 

60  4.380,601 


*I«ld  and  under  contract  Not. 
30,   1614. 

EqulTalent  to  1,936  miles  road- 
waf,   30  teet  wida  between   curba. 

r  BITinjITHIC  atreete  carrr  Its  pralae 

HI  enough  to  aaClalT  jon  (hat  tn  paving 
Tour  atTMta  with  BITULITHIC  ^u  bave 

BVERYTHINQ  TO  GAIN  NOTHINO  TO  LOSE 

WHY  NOT  BPKCIFy  IT  NOW 
Write  todar  for  eiplanatorr  boakleta  and  learn  more  about  thie  modern  Ideal 
Itavement  tor  modern  citlea. 

Municipal  Aiphalt  Repair  Plants 


During  the  Drtt  eli  monthi  or  1914,  we  have  re 

tor.  and  bave 

fumlBhed,    ten    Municipal    Asphalt    Plants.      Thew 

e    stationary. 

aeml-porUhle.   rBllroad  and  portable  plants,  varying 

In  capacity  (ro 

yards   per  day   to   3,000   square  yards   per  day.      Ou 

In  a  large  measure  to  the  (act  that  our  plants  hav 

been  denlened  prtmarlly  lor 

uae   In   our  own   paving  busLneaa.   and   that   all  ot 

our  own  work,  leaving  none  tor  our  euatomen  to  do 

ore  municipal 

plants    than    all    others   combined,   doesn't   It   seem 

we  can  moat 

you   nothing    Co 

allow  ua  to 

WARREN  BROTHERS  COMPANY 

E»«tlT*  Offlc  M  T«pl.  rU«,  BOSTON,  MASS. 

DISTtUCT  OFFICES, 

HE»YOBK,ri.Y.               CHICAGO.  ILL.               HOCHEOTEII 

N.  ¥.             LOS  ANGELES.  CAL, 

UCb.tl.9l.                  10S.L.S^S».<                IMH^St 

V.                      fit  CiUbnis  BUc 

PORTUUtD,  OBE.                    PHOENn,  AiUZ. 

NASHVILLE. 

TENN. 

'■—■ "Sicornvx"""""*       ». 

MtFlntNutoiul 

B«kBld«. 

VbgUi  RiUiny  *  PixHr  BU(.               Ridhsy  I»AMg.  BidMlB« 
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United  States  Wood  Pkeservinc  Company,  The,  165  Broadwajr,  New 
York  City. 
Alexander  Beed,  166  Broadway,  New  York  Cify. 
Henry  S.  Loud,  Chief  Eng' —   ^'      ■  -  *'   ' 

O.  G.  Strother,  Pennsylvar 
risburg,  Pa. 

Univessai.  Portland  Ceuent  Coupaw,  203  S.  La  Salle  St.,  Chicago,  111. 
William   M.   Kinney,   Inspecting   Engineer,  208  S.   La   Salle  St.,   Chi- 
cago, 111. 

Wabnek-Quinlan  Asphalt  Company,  79  Wall  St,  New  York  City. 

W.  D.  Baker,  79  Wall  St.,  New  York  City. 
Warren  Brothers  Company,  59  Temple  Place,  Boston,  Mass. 

George  C.  Warren,  President,  59  Temple  Place,  Boston,  Mass. 

James  M.  Head,  Attorney,  59  Temple  Place,  Boston,  Mass. 

Ralph  L.  Warren,  69  Temple  Place,  Boston,  Mass. 

August  E.  Schutte,  Consulting  Chemist,  59  Temple  Place.  Boston, 

G.  Howard  Perkins,  Superintendent  of  Refineries,  69  Temple  Place, 

Boston,  Mass. 
Frank  G.  Cutter,  1349  Otis  Bldg.,  Chicago,  III. 
J.  Merrick  Horn,  Ford  BIi^.,  Wilmington,  Del. 
W.  Stuart  Smith,  49  West  Ave.,  Rochester,  N.  Y. 
George  O.  Ttnney,  Richmond,  Va. 

Pardon  S.  Kaull,  Railway  Exchange  Building,  St.  Louis,  Mo. 
G.  M.  Ingram,  59  Temple  Place,  Boston,  Mass. 
E.  M.  Robinson,  59  Temple  Place.  Boston.  Mass. 
R.  W.  Turner,  50  Church  St.,  New  York  Ciiy. 
IVofren,  George  C.,  President,  Warren   Brothers  Company,  69  Temple 

Place,  Boston,  Mass. 
Warren,  Ralph  L..  Rep.  Warren  Brothers  Oxnpany,  59  Temple  Place, 

Boston,  Mass. 
Warren  Ckemical  &  Man tj fact ubinc  Company,  17  Battery  Place,  New 
York  Gty. 
John  A.  Hull,  17  Battery  Place,  New  York  City. 
Wern  Machinery  &  ENGiNEtauNc  Company,  30  Church  St,  New  York 
Gty. 
Sir  Gust.  Pers.  Wem,  President,  30  Church  St,  New  York  City. 
Wem,  Sir  Guil.  Pers.,  President  Wem  Machinery  ft  Engineering  Com- 
pany, 30  Church  St,  New  York  City. 
Wern  Stonk  Paving  Company,  55  Liberty  St,  New  York  Oty. 

Frederick  M.  Crossett,  President  and  Manager,  55  Liberty  St,  New 
York  Gty. 
Western  Paving  Brick  Manufacturers'  Assn.j  416  Dwigbt  Bldg.,  Kan- 
aas  City,  Mo. 
George  W.  Thurston.  Secretary,  416  Dwight  Bldg,  Kansas  City,  Uo. 
Whitley,  Frank   Rep.  Ockander  Brothers,  HiUsboro,  Tex. 
Wright,  G.  N..  President,  (Mdahwna  Glared  Cement  Pipe  Co.,  Tulsa.  Okla. 


m 


tF 


:  OF  MUNICIPAL  IMPROTEHBNTS 

GEOGRAPHICAL  LIST  OF  MEMBERS. 

ALABAMA— 

Birrain^am — Active:  Wallace  L,  Caldwell,  Julian  Kendrick,  Walter 
G.  Kirkpatrick.  R.  E.  Mead.  B.  B.  Meriwether,  Maury  Nicholsoa; 
Tuscaloosa— Active :  Walter  H.  Nicol. 

ARKANSAS— 

Fort  Smith— Active :  Merle  H.  Reed ;  Helena— Active :  Louis  R.  Par- 
melee;  Little  Rock— Active:  Hugh  R.  Carter,  Edgar  A.  KingsW, 
Henry  Levinson.  Municipal  Delegates  for  1915  not  yet  appointed; 
Affiliated:  O.  J.  Griffith;  Paragould— Active :  Robert  Stallings;  Pine 
Bluff— Active :  F.  R.  Allen,  Wm.  J.  Parker. 

CALIFORNIA— 

Decoto — Associate :  Claude  E.  Fuller,  California  Brick  Co. ;  Los 
Angeles — Active :  E.  F.  Scattergood ;  Assodale :  Will  A.  Curless; 
Modesto — Active:  George  H.  Freitas;  Pasadena — Active:  T.  D.  Allin, 
C.  W.  Koiner,  Maurice  G.  Parsons,  Wm.  Thum;  Sacramento — Active: 
Austin  B.  Fletcher;  San  Diego— Active :  Wm.  C.  Hale,  Jr.;  San 
Frandsco — Associate ;  Cari  F,  Adams.  Union  Oil  Co,  of  California, 
L.  R.  McKensie,  General  Petroleum  Co.;  Santa  Barbara — Active:  E. 
A.  Garland. 

CONNECTICUT— 

Hartford— Active :  Chas.  J.  Bennett,  Geo.  A.  Parker,  Leon  F.  Peck; 
M eri den- Associate :  Arthur  S.  Lane,  John  S.  Lane  8t  Son;  New 
Haven — Active  Jas.  H.  MacEtonald.  Municipal  Delegates  for  1915  not 
yet  appobted. 

COLORADO—  ' 

Denver — Active :  A.  Lincoln  Fellows. 

DISTRICT  of' COLUMBIA— 

Washington — Active;   Prevost  Hubbard. 

DELAWARE— 

Wilmington— Active :  L,  V.  Christy,  W.  J.  Horrigan,  M.  D.  Murp^, 
Chas,  A.  Rudolph,  Geo.  W.  Sparks,  Alexander  J.  Taylor,  James  Wil- 
son; Associate:  /.  Merrick  Horn,  Charles  Bayard  King,  C.  F.  King  Co. 

FLORIDA— 

Bartow— Active :  A,  J.  Hawkins;  Cleaawater — Active:  H.  E.  Anjchnti; 
Associate:  York  BriddcU,  Georgia  Engineering  Co.;  Jackscmville — 
Active:  John  E.  Ballinger,  Geo.  B.  Hills,  L.  D.  Smoot;  Miami— Ac- 
tive: B.  H.  Klyce,  H.  A.  Naberhuis. 

GEORGIA— 

AJbany — Active:  R.  J.  Edgerly;  Atlanta — Active:  J.  C.  Cook.  Asso- 
ciate: Henry  L.  Collier.  Augusta— Active :  Nisbet  Wingfield;  Colum- 
bus—Active: W.  C.  Campbell;  Savannah— Active:  Elbridge  R.Conant; 
Valdosta — Active:  W.  H.  Gainey. 

ILLINOIS— 

Chicago— Active :  J.  W.  Alvord,  John  B.  Hittell.  Lester  Kirschbratm, 
Maurice  N.  Lovewell,  Ernest  McCulIough,  Victor  Nicholson,  Robert  1. 
Rudolph,  H.  S.  Richards,  Isaac  Van  Trump,  Linn  White.  Municipal 
Delegates  for  1915  not  yet  appointed.  Associate:  lokn  Eater,  Jr., 
Creosoted  Wood  Block  Paving  Bureau,  Frank  G.  Cutter,  H.  J.  GUlum. 
W.  L,  Hemfelmann,  Universal  Portland  Cement  Co.,  Ceo.  W.  Lamson, 
IVm.  A.  Levering.  Standard  Asphalt  &  Rubber  Co.,  F.  J.  Lewis,  F.  J. 
Lewis  Mfg.  Co.,  H.  H.  Morgan;  Moline — Active:  Clark  G.  Anderson, 
Lyle  Payton;  Paris— Associate :  W.  T.  Blackburn;  Urbana— Active : 
Paul  Hansen,  A.  N.  Talbot;  Waukegan— Active :  M.  J.  Douthit 
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m/g  THB  HIGHEST  QUALITY  ^M? 

I    For  Street  and  Road  Work    || 

Ij  Laid  in  Leading  Municipalities  gg 
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Aztec  Liquid  Asphalt 

For  cold  applicatioa;  is  a  dust  layer  and  road  preservative 
combined  in  one 
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Aztec  Road  Surfacing  Asphalt 

Ii 

ii 

For  hot  application  treatment  of  worn  and 
ravelled  macadam  roads 
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S.  The  Interocean  OU  Co.  '^U 

1^  The  United  States  Asphalt  Refining  Co.  ■§ 

^  90  West  Street,  New  York  !|? 

_^  CHICAOO         PHILADELPHIA         MONTREAL         BALTIMORE        NORFOLK  §Jffl 


818  AMERICAN  SOCIETT  OF  MUNICIPAL  IMPROVEMENTS 

INDIANA— 

Elkhart— Active :  L.  M.  Russell;  Indianapolis— Active :  Charles  C. 
Brown,  Harry  W.  Klausmano;  Asiociate:  P.  C.  Retlly,  Republic  Creo- 
soting  Co.;  RidHnond— Active r  Frederick  R.  Charles;  Salem— Active : 
John  C.  Prow. 

IOWA— 

Cresion— Active :  Theodore  S.  De  Lay;  Davenport— Active:  Allen  R, 
Boudinot;  Fort  Madison— Active ;  R.  J.  L«wis;  Grinnell — Active:  John 
P.  Mangold;  SJoux  City — Active:  Keyes  C.  Gaynor. 

KANSAS— 

AtchisMi— Active :  S.  K.  McCrary;  Columbus— Active :  C.  M.  Cooper; 
Emporia  —  Active;  Matthew  Brown;  Lawrence  — Active:  Holland 
Wheeler;  Manhattan — Active:  O.  E.  Noble;  Pittsburg— Active :  Law- 
rence E,  Curfman;  Topeka — Active:  Alexander  R.  Young. 

KENTUCKY— 

Louisville— Municipal :  David  R.  Lyman;  Owensboro — Active;  H.  M. 
Talbott. 

LOUISIANA— 

l^ke  Charles — Active:  Frederick  H.  Frankland,  Fred  Giddings,  E.  L. 
Gorham;  New  Orleans — Active:  George  C  Earl,  Wm.  von  Phul.  Af- 
filiated :  L  C.  E>atz.    Municipal  Delegates  for  1915  not  yet  appointed. 

MAINE^ 

Bangor — Active:  Philip  H.  Coombs. 

MARYLAND- 

Baltimore— Active :  Walter  W.  Crost^,  John  C.  Little,  James  W.  Ogier. 
MunJcipal :  H.  K.  McCay,  R.  Keith  Compton.  R.  M.  Cooksey.  Asso- 
ciate: i".  /.  DaltelU;  Salisbury— Active :  P.  S.  Shockley. 

MASSACHUSETTS— 

Beverly — Active:  Harrie  L.  Whitney;  Boston — Active:  Joshua  Atwood, 
Frank  A.  Barbour,  Edgar  S.  Etorr,  Harrison  P.  Eddy,  Alexander  L. 
Kidd,  Franklin  M.  Miner.  Louis  K.  Rourke,  Wm.  J.  C.  Semple,  Wm. 
D.  Soiucr,  James  H.  Sullivan,  Robert  S.  Weston.  Affiliated:  John 
CanQ>belI.  Mtinkipal  Delegates  for  1916  not  yet  appointed.  Associate: 
Charles  P.  Price,  American  Tar  Co.,  Dennis  A.  Kennedy,  Robert  W. 
Pond,  Wm.  J.  Clark.  Boston  Roman  Road  Co.,  Edison  Portland  Ce- 
ment Co.,  Frank  T.  Fay.  H.  V.  Hildreth.  Hildreth  Granite  Co.,  Jamet 
G.  M.  Ingram,  G.  Hotvard  Perkins,  E.  M.  Robinson,  August  E. 
Sckuelie,  George  C.  Warren,  Ralph  L.  Warren,  Warren  Brothers  Co. ; 
Brookline — Active:  Michael  Driscoll,  Frederick  L.  Olmstead;  Cam- 
bridge—Active: Hector  J.  Hughes,  Edward  W.  Quinn.  George  C. 
Whipple;  Concord — Active;  John  M.  Keyes;  New  Bedford — Active: 
Charles  S.  Ashley;  Pittsfield— Active :  Ralph  W.  Emerson,  Arthur  B. 
Famham;  Quincy — Associate;  Albert  C.  Brulf;  South  Yarmouth- 
Active:  Charles  H.  Davis;  Springfield— Active :  Frederick  H.  dark. 
Associate :  A.  A.  Adams,  Adams  &  Ruxbon  Construction  Co. ;  Win- 
chester— Artive;  Arthur  W.  Dean. 

MICHIGAN— 

Ann  Axbor — Active:  Manley  Osgood;  Detroit — Active:  John  C.  Mc- 
Cabe;  Grand  Rapids— Active:  Edward  H.  Christ,  L  D,  Cutcheon,  L.  E.    , 
Stevens;  Jackson — Associate:  B.  F.  Granger;  Kalamazoo — Municipal; 
A.  Lenderink;  Lansing— Active :  Edward  D.  Rich. 

MINNESOTA- 

East  Grand  Forks— Active :  J.  J.  Smith;  Minneapolis — Municipal:  F. 
W.  Capellen,  Ellis  R.  Dutton,  D.  C  Bow,  E.  J.  Sweeney;  St  Paul- 
Active  :  August  Hohenstein. 


LEWIS  ROAD  TAR 


Giiitry  Inri,  DiiflM  Gouity,  libr. — Lint  liid  Tar  TriitMil 
Fw  business  and  residential  purposes  there  is  no  better  pave- 
ment than  Lewis  Roid  Tar  Pavement      It  has  past  its  ex- 

perimential  stages  and  is  found  satisfactory,  as  well  as 
economical  and  permanent  A  LeWB  Road  Tar  Pavemeot  is 
dustproof,  waterproof,  durable  and  low  cost.< 

Gm  P^thar  Imtormatlon  and  BooUat  Awn  Vt 

F.  J.  LEWIS  MANUFACTURING  CO. 

CHICACO,  ILL.  MOL 

BIRMINGHAM,  ALA. 


Refined  Mexican 
Asphalt 

-....w.  ...phalt  Pavements 

and  Bituminoiu  Maaidam  Road  Conttrnction 

br  aitlw  tlH  MB^tntka  or  miuif  B»lfa«d. 

Standard  Asphalt  Block  Filler 

Standard  Asphalt  Road  Oil 


STANDAIID  Oa  COMPANT  OF  NEW  TORK 

ROAD  on.  DEPAKTMENT 
26  BROADWAY  NEW  YORK 
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MISSISSIPPI— 

Jackson— Active :  J.  R.  Bayliss,  John  Irwin  Pierce;  Tupelo— Active : 
N,  B.  Bttchanan. 

MISSOURI— 

Joplin—Municipal :  J.  B.  Hodfdoa)  Kansks  City— Active:  Louis  R. 
A»h.  Municipal:  Curtis  Hill;  Associate:  Ford  H.  Moort,  lames  M. 
Moore,  Equitable  Asphalt  Maintenance  Co,  George  W.  Thurston, 
Western  Pawny  Brick  Manufacturers'  Association,  B.  F.  Brooks,  In- 
ternational Qay  Products  Bureau:  St.  Joseph— Active :  Cart  P.  Hoff; 
St.  Looii— Active :  Robt.  E.  McMath.  Amiiated :  Hermann  von 
Schrcnk.  Municipal  Delegates  for  1015  not  yet  appointed.  Associate: 
Blackmer  &  Post  Pipe  Co-,  Pardon  S.  Kault,  Pierce  Oil  Corporation. 

NEBRASKA— 

Omaha— Mnnidpa]  Delegates  for  1915  not  yet  apfiaiDlcd;  South  Omaha 
— Municipal  Delegates  for  1915  not  yet  appointed. 
.  NEW  HAMPSHIRE— 

Berlin— Active :  L.  J.  Wertheim;  Concord- Active :  Will  B.  Howe; 
Franklin^ Active :  Gilbert  Hodges. 

NEW  JERSEY- 

Anbury  Park — Active:  Niart  Rogers;  Atlantic  City— Active:  J<An  W. 
Hackney;  East  Orange — Active:  Wm.  D.  Willigerod;  Eliitabeth — Ac- 
tive: W.  H.  Luster;  Jersey  City— Active:  Thomas  J.  Wasser: 
Maurcr — Associate:  C.  N.  Forrest;  Morristown — Associate:  Henry  S. 
Loud;  Newark— Active :  Harland  Bartholomew,  Albert  H.  Bierteump- 
fel  Wm.  M.  Brown,  A.  R.  Denman,  Charles  P.  Gillen,  James  C.  Hal- 
lock^  Jacob  Haussling,  Wm,  A.  Howell,  C.  F.  Kraeraer,  James  Owen, 
E.  S.  Rankin,  Frederick  A.  Reimer,  A.  M.  Reynolds,  Morris  R.  Sher- 
rerd,  Charles  M.  Shipman.  Affiliated :  George  A.  Sawin.  Associate : 
Hugh  I.  Gilligan;  Nutley— Active :  Frank  T.  Shepard;  Phillipsburg— 
Active :  Robert  P.  Howell ;  Plain  field— Active :  Andrew  J.  Gavett ; 
Rutherford- Active :  Robert  M.  Watson;  South  Orange— Active :  Ed- 
mund R.  Halsey;  Trenton— Active :  Alfred  C,  Gregory,  Harry  F. 
Harris,  Anastasius  Parobek;  Upper  MontclaJm— Active :  John  H. 
GoodeU. 

NEW  YORK— 

Albany— Active :  Horace  Andrews,  Wallace  Greenalch,  Frank  R.  Lana- 
gan ;  Auburn — Active :  J.  Walter  Ackerman ;  BJnghamton — Active : 
John  A.  Giles.  Municipal  Delegates  for  1915  tiot  yet  appointed; 
Broadalbin — Active:  Wm.  P.  Judson;  Brooklyn — Active:  George  Berry, 

E.  J.  Fort,  George  T.  Hammond,  Josci>h  Strachan,  George  W.  Tiltson; 
Buffalo — Associate :   Jeffers  F.  Richardson,  Buffalo  Steam   Roller  Co., 

F.  T.  Townsend;  Elmira — Active :  Thurber  A.  Brown ;  Fulton — 
Municipal  Deletcates  for  1915  not  yet  appointed;  Hudsott— ^Active : 
M.  J.  O'Hara;  Ithaca — Active:  Henry  N.  Ogden;  Kingston— A ctiv« : 
Edward  B.  Codwise;  New  Brunswick — Associate:  W.  W.  Dixon, 
Union  Clay  Products  Co.;  New  York— Active:  A.  H.  Blanchard, 
Irving  C.  Bull,  A.  W.  Dow,  Henry  B.  Drowne,  John  T.  Fetherston, 
A.  Prescott  FoJwell.  George  W.  Fuller,  Richard  H.  GiUespie.  P.  W. 
Henry,  Rudolph  Hering,  Nicholas  S.  Hill,  Jr.,  J.  W.  Howard,  Nelson 
P.  Lewis.  Charles  A.  Mullen,  Qarence  D.  Polk>ck.  Alexander  Potter, 
A.  J.  ProTOtt,  Robert  Ridgway,  Frandi  P.  Smith,  Louis  L.  Tribni. 
Affiliated:  J.  W.  DuB.  Gould.  Municipal:  Felix  KleebcTg,  R.  A. 
McGreflor,  H.  H.  Schmidt,  S.  C  Thompwn,  AMwoaatt:  Harold  S, 
Buttenheim,  The  American  City.  Wilbur  T.  Challar.  Atlas  Portland 
Cesnent  Co.,  John  Baker,  Jr.,  Clifford  Richardson,  Barrett  Manufactur- 
ing Co.,  Frederick  M.  Crossell,  Wem  Stone  Paving  Co.,  J.  R.  Draney, 
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(WEEKLY) 
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IT  gatbers  and  pnUiBhea  tun^  infomiation  showing 
currait  progreM  in  the  deiign,  conitruetion  and 
maintenance  of  Street*,  Read*,  Water  Supp^, 
Sewers,  Sewage  Disposal,  Garbage  Collection  and 
Disposal,  Lighting,  Fire  Pft>tecti(Hi,  News  of  Munic- 
ipalitie*  and  Advance  Contract  New*. 

Special  Btatiatical  numbers  are  issued  each  year 
upon  Paving,  Sewerage,  ^Vate^  Supply,  Public 
Lighting,  Roads,  Refuse  Collection  and  Disposal 
Fire  Protection. 

The  data  upon  these  subjects  is  arranged  in  tables 
so  that  comparisons  may  be  easily  made. 

Ei^ncers  and  others  interested  in  Municipal  Im- 
provements are  invited  to  make  use  of  its  office  as 
an  Information  Bureau. 

In  the  second  issue  of  each  month  is  published  a 
Municipal  Index  giving  a  complete  list  of  all  arti^* 
uptm  Municipal  questions  that  appeared  the  preced- 
ing month  in  all  periodicals  of  importance. 

If  you  read  Municipal  Journal  and  use  its  Index  you 
will  miss  nothing  in  current  i»int  upon  Municipal 
Subjects. 
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U.  S.  A^i^alt  &  Refining  Co.,  Leilie  B.  Farr,  Harlem  Coatra<tiiW  Co., 
Henry  Fisher,  Standard  Oil  Co.  of  New  York,  Allan  M.  Hirsck, 
Coleman  Meriwether,  Lock  Joint  Pipe  Co.,  IVtn.  H.  Kenhaw,  The 
Texas  Co.,  Cordon  I.  Lindsay,  Robeson  Process  Co.,  Walter  Parmley, 
Power  Specialty  Co.,  R.  W.  Sanders,  Prudential  Oil  Corporation, 
Alexander  Reed,  The  Sanitation  Corporation,  R.  W.  Turner,  Standard 
Oil  Co.  of  New  Jersey,  W.  D,  Baker.  Wamer-Quinlan  Asphalt  Co, 
John  A.  Hull.  Warren  Chemical  &  Manufacturing  Co.,  Sir  Gust  Pers 
IVern  Wem  Machinery  &  Engineering  Co. ;  Niagara  Falls — Associate : 
W.  C.  Perkins:  Port  Richmond— Active :  Wm.  R.  Hillyer;  Podgh- 
keepsie— Active:  Albert  W.  Sylvester;  Rochester— Active :  F.  T.  El- 
wood,  E.  A.  Fisher,  Herbert  W.  Pierce.  Associate :  W.  Stuart  Smith; 
Saranac  Lake — Active:  John  L.  Cbllins;  Yonkers — Active ;  D. F.  Fulton. 

NORTH  CAROUNA— 

Asheville— Active :  B.  M.  Lee;  Charlotte— Active :  Frank  P.  Drane, 
Joseph  Firth ;  Salisbury — Municipal  Delegates  for  191S  not  yet  ap- 
pointed;  Winston — Active;   John   M.  Ambler. 

NORTH  DAKOTA— 

Grand  Forks— Active— H.  G.  Lykken. 

OHIO— 

Canton — Associate:  /.  G,  Barbour,  Metropolitan  Paving  Brick  Co.; 
Cincinnati — Active :  August  Herrmann ;  Qeveland — Active :  Robert 
Hoffman.  Associate :  Edu^rd  C.  Sargent,  W.  P.  Blair,  National  Pav- 
ing Brick  Manufacturers'  Association.  Spencer  M.  Duly,  Dedonan- 
Duty  Brick  Co.,  S.  E.  Doane,  National  Lamp  Works ;  Columbus — 
Active ;  Thomas  H.  Brannan.  Henry  Maetzel.  Municipal  Delegates 
for  191S  not  yet  appointed.  Associate:  George  IV.  Myers,  M.  I. 
Beistle;  Conneaut — Associate:  Frank  B.  Dunn,  Dunn  Wire-Cut-Lug 
Brick  Co. ;  Dayton — Active :  James  El  Barlow,  Frederick  J.  Cellarius, 
H.  M.  Waite;  Portsmouth— Associate :  F.  L.  Manning,  Peebles  Pav- 
ing Brick  Co.;  Toledo — Active:  G.  A.  Crayton.  Municipal  Delegates 
for  1915  not  yet  appointed.  Associate ;  H.  G.  Jennison,  Jennison- 
Wright  Co.;  Troy — Municipal;  M.  A.  Gantz;  Youngstown — Associate: 
Bessemer  Limestone  Co, 

OKLAHOMA— 

Chickasha— Active :  Elmer  E.  Colby;  Ehirant- Active :  W.  P.  Dan- 
ford;  McAlester- Active :  A.  H.  Kendrick;  Muskogee— Active :  E.  F. 
Peterson;  Tulsa— Active :  T.  C.  Hughes.  Associate:  G.  N.  Wright, 
The  Oklahoma  Glazed  Cement  I^pe  Co. 

OREGON— 

Portland— Active:  John  C.  Sharp. 

PENNSYLVANIA— 

AUentown— Active ;  Earle  W.  Meckley;  Erie— Active:  B.  E.  Briggs, 
F.  G.  Lynch,  L.  V.  Metz;  Farrell— Active :  J.  Fred  Thomas;  Green- 
ville— Active:  Ray  Vosler;  Harrisburg — Associate:  O.  G.  Strother; 
Indiana — Active:  Thomas  Pealer;  Johnstown — Active:  Oark  P.  Col- 
lins, Dudley  T.  Coming;  Meadville— Active :  B.  F.  Miller,  Jr.;  Norris- 
town — Active :  S.  Cameron  Corson ;  Philadelphia — Municipal :  Four 
Delegates  to  be  appointed.  Associate:  J.  B.  Marcellus,  Association  of 
Portland  Cement  Manufacturers,  Barber  Asphalt  Paving  Co.,  Wm.  L. 
D'Olier,  W.  H.  Fulweiler,  United  Gas  &  Improvement  Co..  Soh»  C. 
MeAvoy,  McAvoy  Yitrified  Brick  Co.,  H.  A.  Miner,  Steel-Protected 
Concrete  Co.,  A.  F.  Armstrong,  Atlantic  Refining  Co.;  PittsburglU— 
Active:  Leo  Hudson,  Charles  M,  Reppert,  John  D.  Stevenson,  Charlei 
F.  Taylor,  H.  H.  Craver.    Affiliated:  Wm.  Slifer.    Municipal:  Chariea 
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nicipal engineers, 
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important  articles 
on  this  subject 
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Engineering  Record 

the  civil  engineering  weekly  that  gives  its  readers  the  bset 
thoughts  of  the  best  minds  in  the  profession,  reports  promptly 
all  engineering  events  of  interest  and  keeps  its  readers  thor- 
oughly in  touch  with  their  professional  world  through  its  virile, 
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RHCfflE  ISLAND— 

Pawtucket — Active:  Gtorge  A.  Carpenter;  Woonsocket— Affiliated :  G. 
W.  Lothrop. 

SOUTH  CAROUNA— 

Qnriestofi — Active:  Judm  H.  Din^;  Columbia — Active:  John  Mc- 
Ncal,  Gathden  £.  Shand,  W.  L.  TotnUnson. 


TENNESSEE— 

Knoxville— Active:  J(An  W.  Flenniken.  J.  B.  McCalla;  Memphis- 
Active:  J.  H.  Wtttberibrd. 

TEXAS— 

Abilene — Active:  H.  J,  Bradfhaw;  Amarillo— Active :  R.  0.  Whyman; 
Aititiih— Active :  Geoi^  S.  Iredell,  M.  C.  Welbom;  College  Station — 
Active— Roger  I-  Morrison;  I>alU*-Active :  K  L.  Dalton,  M.  C 
Erwin,  W.  S.  Hanmett.  J.  E.  Lewi*.  J.  M.  Prestwj,  Joe  B.  Wills. 
Affiliated:  W.  M.  Nortaan.  Aasodate:  Phitlip  Bell,  Magnolia  Petro- 
leum Co.,  Bob  Bmnu,  lola  Portland  Cement  Co«  Alfrei  H.  Joktuon, 
Texaa  Bihilithic  Co^  Fort  Worth— Active :  John  B.  Hawley,  Frank 
J.  Van  Zuben;  Galveston — Active:  A.  T.  IHckey;  Greenville — Active: 
Allen  D.  Duck;  Hilbbont— Aaaodate :  Frank  Wkitlej,  Ockander 
Broi.;  Honatoo— Active :  Edward  R  Sands.  Affiliated:  D.  A.  Hegarty. 
Asaoriate:  The  Texas  Co.;  Jackson— Associate :  D.  C.  Norton;  Paris- 
Active:  J.  W.  Crook;  Saa  Alitonio— Active :  Frank  V.  P.  Ellsworth, 
J.  J.  GoodfeUcw. 

UTAH— 

Salt  Lake  City— Active:  George  D.  Keyser,  George  W.  Riter.  Mu- 
nicipal Delegates  for  1915  not  yet  app(»nted. 

VIRGINIA— 

Danville — Active:  J.  O.  Magruder;  Lynchburg; — Active:  H.  L.  Shaner, 
Municipal  Delegates  for  I9I5  not  yet  appointed;  Norfolk — Adive: 
Jtoben  £.  Steed.  Mtinidpal  Delegates  for  191C  not  yet  appointed. 
Associate:    George    B.   McGralk;    Richmond — Associate:    Gtorge    O. 

WASHINGTON— 

Pasco— Municipal  Delegates  for  1915  not  yet  appointed;  Spokane — 
Active:  Morton  MiKARney;  Tacoma— Associate :  Thomas- Hamniond 
Madiinery  Co. 

WEST  VIRGINIA^ 

Moi^antown— Active :  Robert  D.  Hennen. 

WISCONSIN— 

Beloit— Active :  G.  £.  Heebink;  Madison— Affiliated :  Clyde  H.  Tees- 
dale;  Milwaukee— Active :  George  H.  Beiuenberg,  T.  Chalkley  Hatton. 
J.  A.  Uessiroff;  Waukesha— Active :  Morgan  R.  Butler. 

CANADA ^ALBERTA— 

Calgary— Active :  Georg  _    _ 

—Active:  W.  H.  R.  Gardiner;  Lethbridge— Active 


Lock  Joint  Pipe  Company 

16  5    Broadway,    New     York     City 

Meriwether  System 
Continuous  Reinforced 
Concrete  ripe  cuivem,  iouka,  "td 

, ^  SIZES  24'  to  IW 


D8*  pipe  iiaed  for  Gunpowder  Supply  Witer  Dept.,  Bsltimore,  Md. 


Lock  Joint  Pipe  Company,  new  york 

Pacific  Lock  Joint  Pipe  Company, 
tacoma,  seattle,  wash. 

Canadian  Lock  Joint  Pipe  Company, 
regina,  sask.,  can. 


AMERICAN  SOCIETY  OF  MDNIOIPAL  IMPBOVBKENTS 


MANITOBA— 

Winnipeg— Active:  Wni.  Aldrich,  A.  C.  D.  Blanchard,  H.  N. 
Rnttan. 

NEWFOUNDLANIJ- 

St.  Johns — Municipal :  J.  L.  Slattery. 

ONTARIO— 

Guelph — Assodate:  A.  E.  Rudd,  General  Construction  Co.;  Hamil- 
ton — Active:  W.  C.  Brennan,  Andrew  F.  Macallum)  Toronttv— 
Municipal:  R.  C.  Harris. 

OUEBEC- 

Montreal — Active:  John  R.  Barlow,  Alcide  Chausse,  Arthur  Parent, 
Frederick  A.  Snyder.  Associate;  W.  H.  Mussent,  Mussens,  Ltd.; 
Quebec— Active:  W.  D.  Baiilairge. 


CHINA— 

Hangchow,  Chekiang— Active :  Henry  E  Baker. 


PARMLEY  SYSTEM 

Reinforced  Concrete 

CONSTRUCTION 


PARMLEY  UNIT  PIPES 

Extensively  used  since  1902 

Only  system  in  which  the  reinforcement 
is  in  tension  throughout 

Sewers,  Tunnels,  Water  Conduits 

No  flimsy,  hollow  construction.  Walls  solid  and  ever- 
lasting.    PARMLEY   SEGMENTAL  construction 
now  ttting  used  for  new  Million-Dollar  Waterworks 
Tunnel  under  Lake  Erie  at  Cleveland,  Ohio. 
Write  for  catalog  and  information. 

WALTER  C.  PARMLEY,  Inc. 
45  East  17th  Street  New  York  City 


AMERICAN  SOCIETY  OP  MUNICIPAL  IMPBOTEMBNTS 


CONVENTIONS  OF  THE  SOCIETY 

First  Annual  Convention 1894 Buffalo,  N.  Y. 

Second  Annual  Convention. 189S Cincinnati,  Ohio. 

Third  Annual  Conventicm  1896 Chicago,  lU. 

Fourth  Annual  Convention. 1897 Nuhville,  T«oil 

Fifth  Annual  Convention ,1896 Wa^nngton,  D.  C. 

Sixth  Annual  Convention  .1899 Toronto,  Canada. 

Seventh  Annual  Convention. 1900 Milwaukee,  Wis. 

Eighth  Annual  Convention. ..1901 Nia«ar»  Falls,  N.  Y. 

Ninth  Annual  Convention 1902 Ro<ii«ter,  N.  Y. 

Tenth  Annual  Convention. 19CS. ....  .Indianapolis,  Ind. 

Eleventh  Annual  Convention 1904 St.  Louis.  Mo. 

Twelfth  Annual  Conventicm 1906 Montreal,  Canada. 

Thirteenth  Annual  Convention 1906 Birmingham.  Ala. 

Fourteenth  Annual  Convention 1907 Detroit,  Mich. 

Fifteenth  Annual  Convention 1908 Atlantic  City,  N.  J. 

Sixteenth  Annual  Convention 1909 :  .Little  Rock,  Ark, 

Seventeenth  Annual  Convention ;1910 Erie,  Pa. 

Eighteenth  Annual  Convention 1911 Grand  Rapids.  Mich 

Nineteenth  Annual  Convention 1912 Dallas,  Texas. 

Twentieth  Annual  Convention 1913 Wihnington,  DeL 

Twenty-first  Annual  ConventioiL 1914 Bost<»i,  MaM. 

Twenty-second  Annual  Convention 1916 Daytoa  Ohio. 


AMERICAN  SOCIETY  OF  MUNICIPAL 
IMPROVEMENTS 

SPECIFICATIONS   FOR    BITULITHIC    PAVEMENT    ON 
ANY  APPROVED  FORM  OF  FOUNDATION 


Wearing  Surface 

On  the  foundation  prepared  as  hereinabove  specified,  shall  be 
laid  the  Bitulithic  Wearing  Surface  and  Seal  Coat,  described  be- 
low, so  as  to  have  a  thickness  of  two  inches  (2')  after  thorou^ 
compression.  The  Wearing  Surface  shall  be  composed  of  hard, 
crushed  stone,  sand,  and  Bitulithic  Cement. 

The  Bitulithic  Cement  herein  specified,  besides  being  pro- 
duced under  the  direction,  processes,  supervision  and  laboratory 
inspection  of  and  with  ingredients  approved  by  Warren  Brothers 
Company,  shall,  in  all  respects,  comply  with  the  specifications 
for  asphalt  cement  contained  in  the  sheet  asphalt  specifications  of 
the  American  Society  of  Municipal  Improvements. 

Either  of  the  two  following  methods  and  apparatus  shall  be 
used  in  the  preparation  of  the  wearing  surface. 

1.  The  stone  and  sand  shall  be  heated  in  a  rotary  drier  and 
while  still  hot,  separated  into  the  desired  number  of  different 
sizes  by  means  of  a  rotary  screen  liaving  a  minimum  screen  open- 
ing of  about  1-10  of  an  inch  and  a  maximum  openmg  of  about 
one  and  one-half  (IH)  inch.  The  openings  in  the  successive 
screen  sections  up  to  one-half  (}4)  inch  size  shall  not  vary  more 
than  one-fourth  of  an  inch  ( K')  and  not  more  than  three-quarters 
ofaninch  (5i')  for  thesizes  larger  than  one-half  inch  (K')'  The 
aggregate  thus  separated  shall  pass  into  a  bin  having  sections  or 
compartments  corresponding  to  the  screen  sections.  From  these 
compartments  the  aggregate  shall  pass  into  a  weigh  box,  resting 
on  a  multi-beam  scale.    The  desired  amount  of  aggregate  from 


each  of  the  above  compartments  shall  be  accurately  weighed 
separately  on  the  scale  and  the  batch  dropped  into  a ' '  twin  pug ' ' 
mixer,  where  it  shall  be  intimately  associated  and  thoroughly 
commingled  with  a  predetermined  quantity  of  Bitulithic  Cement 
sufficient  to  coat  all  particles  of  the  aggregate  and  to  fill  the  voids 
in  same. 

2.  The  stone  and  sand  shall  first  be  carefully  measured  as  to 
sizes  and  a  definite  quantity  of  each  size  shall  then  be  fed  into  an 
elevator  terminating  in  a  hopper  or  bin  which  discharges  into  a 
rotary  drier  or  heater,  both  hopper  and  heater  being  so  designed 
as  to  keep  each  batch  by  itself  until  heated.  From  the  rotary 
heater  the  batch  of  mineral  aggregate  shall  pass  into  a  rotary 
cylindrical  mixer  containing  blades,  spirals  or  other  devices  for 
producing  a  imiform  mixture  of  the  mineral  aggregate  with  a 
predetermined  quantity  of  the  Bitulithic  Cement  sufficient  to 
coat  all  the  particles  of  the  aggregate  and  to  fill  the  voids  in  same. 

The  different  sized  particles  of  stone  and  sand  ranging  in  size 
from  impalpable  powder  to  about  one-half  the  thickness  of  the 
wearing  surface  shall  be  combined  in  such  proportions  as  to  secure 
in  the  mineral  aggregate  density,  or  low  percentage  of  voids,  and 
inherent  stability  or  resistance  to  displacement,  producing  an 
aggregate  which  when  combined  with  the  Bitulithic  Cement 
and  laid  in  place  and  compacted  will  form  a  street  paving  struc- 
ture consisting  of  mineral  aggregate  of  different  sizes  and  the 
Bitulithic  Cement  which  permeates  the  entire  mass,  fills  the  voids 
and  unites  the  various  particles  thereof.  If  the  crushed  stone 
and  sand  do  not  contain  enough  finely  divided  particles  or  impal- 
pable powder  to  produce  a  low  percentage  of  voids  in  the  aggre- 
gate the  deficiency  shall  be  made  up  by  the  addition  of  any  other 
suitable  fine  mineral  matter. 

The  mixture  and  ingredients  thereof  shall  be  maintained  at  a 
temperature  consistent  with  good  workmanship.  The  mixture 
when  reaching  the  street  shall  be  hot  enough  to  allow  of  being 


easily  spread  and  raked  and  shall  not  be  so  hot  as  to  injure  the 
Bitulithic  Cement. 

Surface  Finish  or  Seal  Coat 
There  shall  be  spread  over  the  Bitulithic  surface  mixture  a 
seal  coat,  using  per  square  yard  of  Bitulithic  pavement  approxi- 
mately one-fourth  (14)  gallon  of  Bitulithic  Cement,  into  which 
shall  be  incorporated  approximately  twenty-five  (25)  pounds  of 
mineral  aggregate  not  larger  than  one-quarter  (J4)  inch  diameter. 
After  spreading  the  seal  coat,  it  shall  be  thoroughly  rolled  into 
the  Bitulithic  surface  mixture.  On  grades  a  coarser  aggregate 
may  be  used. 

General 

Each  layer  of  the  work  shall  be  kept  as  free  as  possible  from 
dirt,  so  that  it  will  unite  with  the  succeeding  layer. 

The  bitiuninous  composition  or  cement  shall  in  each  case  be 
free  from  water,  and  shall  be  especially  refined  to  remove  volatile 
and  other  matter  susceptible  to  atmospheric  infiuences. 

Warren  Brothers  Company,  owner  of  the  patents  used  in  the 
construction  of  the  Bitulithic  Pavement,  shall  file  with  the  proper 
ofiicial  or  board  which  is  about  to  receive  bids  for  the  work,  a 
properly  executed  binding  agreement  to  furnish  to  any  contractor 
desiring  to  bid  for  the  work  all  the  necessary  Bitulithic  Surface 
material,  mixed  ready  for  use,  and  Bitulithic  Cement,  and  the 
sand,  gravel,  or  stone  screenings  for  the  surface  finish  course,  in 
accordance  with  Sections,  "Wearing  Surface"  and  "Surface 
Finish , "  at  a  definite  reasonable  price  per  square  yard .  Said  price 
shall  include  a  license  to  use  all  of  the  patents  required  in  the 
construction  of  the  Bitulithic  Pavement  as  herein  specified. 

The  acceptance  of  bids  by 

and  the  letting  of  a  contract  for  the  same  shall  be  deemed  by 
Warren  Brothers  Company  to  be  an  acceptance  of  its  proposal  by 


and  by  the  Contractor  to  whom  such  contract  shall  be  awarded, 
and  are  all  that  shall  be  necessary  to  bind  Warren  Brothers  Com- 
pany to  said  agreement.  The  filing  of  a  bid  under  these  speci- 
fications will  be  construed  as  an  acceptance  of  the  terms  of  the 
license  ^^-eonent  filed  by  the  Warren  Brothers  Company,  at 
the  price  fixed  in  said  agreement  which  is  on  file  with  the  proper 
ofiicial  or  board. 


The  foregoiiLg  is  a  correct  and  complete  copy  of  specifications 
for  Bitulithic  Pavement  as  adopted  by  the  Ameiican  Society  of 
Munidpal  Improvements,  at  its  twraty-second  annual  conven- 
tion held  at  Dayton,  Ohio,  October  12th  to  15th,  inclusive,  in 
the  year  of  1915,  as  one  of  the  standard  types  of  pavement 
spedfications  of  the  said  society. 


CHARLES  C.  BROWN,  Secretary, 
American  Society  of 

Municipal  Improvements. 


,it 


"MODIFIED  TOPEKA" 
SPECIFICATIONS 


As  adopted  by  the  American  Society  of  Mumeipal  Improvements  at 
its  £Snd  Annual  Convention  held  at  Dayton,  Ohio,  October 
lgth~150i,  1915. 

Under  statement  of  Warren  Brothers  Company  that  it  does  not  in- 
fringe its  patents,  being  a  mod^aOion  of  the  "(kiginal 
Topeka"  specifications  which  Warren  Brothers  Company 
never  eUdmed  to  be  an  itifringement. 


A£M.l.  1915  CONVENTION 

"modified"  topeka 
specificatioi^ 


Bitumen    ■     . 
/  Passings 


}  mesh  screen 


Mineral 
Aggregate 


40 
20 


2     i=H-) 


7to 
7to 
10  to 
10  to 
10  to 
10  to 
15  to 
5to 


9% 
10% 
20% 
25% 
25% 
20% 
20% 
10% 


In  adopting  the  Topeka  Specifications  as  one  of  its  standards, 
the  Aasodation  for  Standardizing  Paving  Specifications  (now 
merged  with  the  American  Society  of  Mimicipal  Improvements) 
at  its  Fomth  and  last  Annual  Convention  held  at  Httsburgh, 
February  24th-28th,  1913,  recommended  that  a  "binder  course 
should  be  laid  ascalledfor  under  the  standard  specifications  for  sheet 
asphall  pavement,"  which  read  as  follows  (Page  66  of  1913  A.  S.  P. 
S.  Convention  Report); 

"Binder  Stone 
Stone  or  gravel  to  be  used  for  asphaltic  concrete  bindra-  shall 
be  hard  and  durable,  free  from  all  foreign  substances,  and  of 
uniformly  varying  sizes,  from  one  inch  down. 


Binder  Coubsb 

"Asphaltic  concrete  bind«'  shall  be  made  as  follows:  The 
binder  stone  and  sand  as  above  specified  shall  be  heated  to  from 
200  to  326  degrees  Fahr.  in  suitable  appliances.  Stone  and 
sand  shall  be  measured  off  separately  and  l^en  be  mixed,  with 
sufficient  asphaltic  cement  prepared  as  heretofore  specified,  in 
such  proportions  that  the  resulting  aggregate  will  contaai  by 
weight  material  passing  a  No.  10-mesh  screen,  between  25  ai}d 
36  per  cent.,  and  bitumen  in  quantity  from  5  to  8  per  cent,  of  the 
entire  mixture.  Binder  thus  prepared  shall  be  a  compact  mass 
contaming  a  minimum  of  voids.  With  the  permission  of  (proper 
city  officials)  when  available,  old  asphaltic  surface  paving  mix- 
tures may  be  used  in  ccnnbination  with  the  binder  stone,  such 
mixtures  having  been  previously  crushed  or  disintegrated  and 
augmented  with  at  least  1  per  cent,  of  fresh  asphaltic  cement,  so 
that  when  combined,  the  resulting  binder  shall  form  an  equally 
compact  mass  and  correspond  as  to  ^gregate  passing  a  No. 
lO-mesh  screen  and  its  cont^ed  percentages  of  bitumen  with 
the  requirements  for  the  mixture  previously  spedfied. 

"  Note.  Inasmiich  as  the  percent^e  of  bitumen  m  the  binder 
will  depend  upon  the  grading  of  the  aggregate,  the  proportion  of 
&e  materials  used  in  the  above  may  be  varied  by  (authorized 
city  official)  but  only  within  the  limits  designated.  f 

Layino  Binder  Course  '_J^ 

"The  asphaltic  concrete  binder  shall  be  brought  to  the  work  in  ' 
wagons  covered  with.canvas  or  other  suitable  material,  and  upon  ;, 
reaching  the  street  shall  have  a  temperature  of  200  to  325  degrees" 
Fahr.    It  shall  be  placed  upon  the  street  and  raked  to  a  uniform 
surface  to  such  depth  that,  after  being  rolled  and  thorough]]^ 

compacted,  it  shall  have  an  averse  thickness  of 

inches.  The  surface,  after  compression,  shall  show  at  no  place 
an  excess  of  asphaltic  cement,  and  any  spot  covering  an  area  of 
one  square  foot  or  more  showing  an  excess  of  asphaltic  cemrat, 
shall  be  cut  out  and  replaced  with  other  material.  Smaller  spots 
may  be  dried  by  the  use  of  stone  dust  and  smoothers.  Any 
asphaltic  concrete  binder  broken  up  during  the  process  of  laying 
must  be  removed  and  replaced  with  new  material.  No  more 
binder  shall  be  laid  at  any  one  tune  than  can  be  covered  by  two 
days'  run  of  the  paving  plant  on  surface  mixture." 
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^OU  also  know  itul  In  some  pipe  Mwvrs  ib<r«  ia  a  fuogua  growth  In  a 

nt  many  cases  the  alze  of  a  cabbage  head.     This  ia  canaed  by  a  amall 

It  that  has  found  ita  way  into  the  sewer  and  aometimes  cniles  up  in  ■ 

ilil;  thia  tends  to  cause  sluggish  sewer  and  la  the  direct  cause  of  the  bad  odor. 

Utnt}»W(ski!l''^^''°  CAnnot  afford  to  be  without  one  of  these  outfits,  when  by  their  uaa 

QttOuKH'U'         ^  obviate  all  {bul  odors  that  is  caused  by  the  patrlficailon  of  settled  organic 

i_jal  3iidinXffi  ..Jtter.     Remove  this  and  you  remove  the  foul  odor  that  is  emlnatlng  from 

'  a:  manhole  and  catch  basin. 

0to325degrea 

fiioioi^orm       All  Steel  Windlass  to  draw  Machine  through 

nd  thoroughly       Sewer;  all  Gears  Demountable.    Just  hitch  to 

the  rear  of  a  wagon  to  move  from  place  to  place. 

itr  at  no  plac^  lao  makei^  of  the  only  Positive  Sewer  Rod  in  th«  United  States. 

area  of  ^  Malleable  Couplings,  these  rods  will  float,  cannot  become 

^  ncoupled  and  do  not  wabble.         Ask  for  Demonstration  Offers. 
laJtic  cemoit, 


Smaller  spots 

Td^Z  W.  J.  STEVENSON 

J.   No  ztn  1720  CEDAR  STREET  MILWAUKEE,  WISCONSIN 
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